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Strandvise*  alone 

has  these  straight-down-the-line  abilities 


FEED-THRU  ability] 

Nothing  approaches  the  value  and  ease  of  the 
feed-thru  mechanical  chuck  for  placing  and  ten¬ 
sioning  a  guy.  Use  no  tensioning  tools  until  after 
the  guy  is  in  place.  Then  each  click  of  the  hoist 
feeds  strand  thru  the  chuck  to  desired  tension. 

ONE-MAN  ability 

A  one  man  "crew”  can  complete  a  down  guy  easier, 
faster  and  safer  than  with  any  other  method. 
Strandvise  is  a  "natural”  even  for  EHS  strand. 

USE  ability 

No  precision  pre-cutting.  No  markers  to  locate  and 
line  up.  No  size  color  codes  to  remember. 

No-coRRODE  ability  \ 

External — Tube  and  yoke  are  each  a  homogeneous 
aluminum  alloy.  There  is  no  coating  .  .  .  scratching 
or  abrasion  cannot  initiate  corrosion. 

Internal — Both  laboratory  tests  and  field  service 
exposure  (natural  cycling)  have  repeatedly  failed 
to  show  evidence  of  corrosive  attack  on  strand 
within  the  gripping  area.  Tapers  and  initial  tension 
wedge  and  seal  that  area. 

RE-USE  ability  | 

Strandvise  is  wholly  reusable:  once,  twice,  or  a 
dozen  times. 

ADJUST  ability 

Luck  plays  no  part  during  the  tensioning  operation. 
Strandvise  "swallows”  strand  with  each  click  of  the 
hoist — Tension  is  a  fact. 

No-ABRAsi'oN  ability 

The  stainless  steel  bail  has  no  peers.  There  is  no 
coating  to  abrade  away.  18-8  stainless  steel  will 
never  rust  or  deteriorate  in  any  known  corrosive 
atmosphere. 

REACH  ability 

The  overall  length  of  Strandvise  averages  less  than 
12  inches  for  most  sizes. 

SAFE  ability 

No  need  to  remove  come-along  or  hoist  to  gain 
working  space  before  the  job  is  completed.  With 
Strandvise  the  load  is  always  captive. 

NATURAL  ability 

Nothing  to  study — nothing  to  avoid— nothing  to 
("look-out!”)  for — wholly  safe  to  install  without 
safety  glasses  and  gloves  (where  regulations  permit) . 


No-FouL-up  ability 

The  only  wire  is  the  guy  wire.  The  only  ingenuity 
called  for  is  already  built  into  Strandvise.. 

PROCEDURE  ability  | 

Give  or  take  guess  work  is  no  part  of  Strandvise— 
nothing  to  get  ready,  nothing  to  allow  for.  (Stain¬ 
less  bail  cannot  stretch.) 

MULTIPLE  GUY  ability 

Double  and  triple  guying  to  one  guy  rod  presents 
no  working  space  problems  with  Strandvise. 

TAMPER-PROOF  ObUity  1 


Mischievous  release  is  impossible  unless  the  "villain” 
has  a  hoist  and  come-along. 

COST  ability^ 

You  can  use  every  Strandvise  you  buy  . .  .  none  are 
rendered  useless  by  storage  or  handling  damage,  or 
by  field  mistakes. 

Installed  costs  favor  Strandvise  all  the  way.  One 
man  for  five  minutes  is  all  the  "help”  Strandvise 
needs  for  a  completed  down  guy. 


Forged  and  case  hardened  chucks  are  quality  con¬ 
trolled  at  factory  and  are  consistent  by  nature  of 
design  and  tooling.  No  grit  or  combination  of  coat¬ 
ings  to  be  controlled  and  trusted. 


During  27  years  of  continuing  production^ 
it  has  never  been  reported  that  a 
Reliable  Feed-Thru  Deadend  Chuck 
let  go  a  line.  (Strandvise  is  | 

in  its  twelfth  year  I' 

of  production.)  I 


A  Symbol  of  Integrity  Since  1909 


RELIABLE  ELECTRIC  COMPANY 

Franklin  Park,  Illinois 


YOLK  JOB  JNI)  YOUR  COMRiSY 
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This  Is  America 


FA'cry-ichere  in  t/ie  H  'est  there  are  sub¬ 
versive  minorities  who,  sheltered  by  onr 
hnmanitiirianism  and  onr  sense  of  just  ire, 
hold  the  incendiary  torches  ready,  with 
nothing  to  stop  the  spread  of  their 
ideas  except  the  critical  reason  of  a 
single,  fairly  intelligent,  mentally  stable 
stratum  of  the  population. 

THE  UNDISCOVERED  SELF  BY  C.  G  JUNG 

We  live  in  a  wonderful,  exciting  and  highly  rewarding 
country.  Most  of  us  want  to  keep  it  that  way.  We 
enjoy  material  comforts  in  abundance.  .Most  of  us 
look  forward  to  even  greater  luxuries  for  ourselves 
and  our  children.  We  have  more  leisure  time  than 
any  people  in  history  and  we  have  the  freedom  to 
indulge  in  the  personal  pleasures  of  our  choice.  Most 
of  us  take  this  for  granted. 

It's  not  so  much  that  we  are  smart.  Rather  we  are 
just  plain  lucky— lucky  to  have  been  born  on  a  rather 
small  section  of  the  globe  that  has  come  to  be  the 
Ignited  States  ol  America.  We  are  luckv  because  this 
particular  sjMjt,  up  to  now,  has  been  endowed  by 
nature  with  bountiful  resources  and  raw  materials. 
We  are  lucky  because  the  heritage  of  our  forefathers 
included  deeply  entrenched  traits  of  thrift,  initiative, 
independence  and  love  of  justice.  We’re  lucky  because 
some  farsighted  men  met  together  in  a  little  court 
house  186  years  ago  and  put  down  on  paper  words 
that  shattered  the  tradition  of  centuries  and  released 
individual  men  for  the  pursuit  of  hap[)iness  of  their 
own  choosing. 

That  was  the  birth  of  a  new  system  of  living—  a  new 
experiment  in  social  intercourse.  Today,  that  experi¬ 
ment  has  become  the  marvel  and  the  envy  of  the 
entire  world.  .Most  of  us  would  like  to  keep  that 
system. 

The  textbooks  and  the  experts  call  it  the  .American 
economic  system,  the  free  enterprise  system,  the  capi¬ 
talistic  system  or  either  some  such  formidable  term. 
Actually  it’s  nothing  more  than  a  way  of  living 
together.  From  its  simple  beginning,  based  just  on  a 
few  inalienable  rights  of  each  individual,  it  has  grown 
more  and  more  complicated  so  that  no  one  really  can 
be  said  to  understand  it  in  its  entirety.  But,  even 
though  its  workings  may  appear  complex  and  baffling 
to  most  ot  us,  the  basic  economic  principles  remain 
the  same.  .As  long  as  we  keep  them  intact,  we  can  all 
lcH)k  forward  to  jiarticipating  in  the  ever-growing 
bounty  that  the  system  has  proved  it  can  produce. 


.A  few  of  the  most  important  ot  these  basic  ecoimmic 
principles  are: 

1.  VV''e  can  all  have  more  if  we  produce  more— more 
prcxlucts,  higher  wages,  greater  leisure. 

2.  W’e  can  prcxluce  more  by  using  new  and  better 
tools  more  efficiently. 

3.  The  country’s  productive  machine  must  expand 
continually  to  provide  jobs  for  our  ever-growing  pop¬ 
ulation,  and  products  to  keep  pcxjple  happy. 

1.  The  new  tools  for  increased  prcxluction  and 
expansion  must  be  bought  out  of  the  savings  of  the 
people  in  one  form  or  another. 

5.  Increased  productivity  must  be  attained  with 
decreasing  unit  costs  of  products  so  that  everyone  can 
share  in  the  gains,  either  through  lower  prices  or 
increased  wages. 

So  it  is  important  to  remember  these  basic  princi¬ 
ples.  Our  livelihocxl,  even  our  very  lives,  depend  on 
them.  If  we  believe  in  them,  we  must  be  ready  to 
repel  attacks,  from  whatever  source,  that  would 
weaken  or  destroy  them.  The  trouble  is  that  our 
(ountry  has  grown  big,  rich  and  complex  in  its  day- 
to-day  operation.  Out  of  all  the  reforms  and  improve¬ 
ments  to  the  system  that  are  continually  recom¬ 
mended,  it’s  not  easy  to  know  which  proposals  attack 
the  foundation  of  the  system  and  which  merely 
change  its  superstructure.  In  future  discussions  on  the 
various  aspects  of  the  .American  system,  we  hope  to 
be  able  to  provide  some  yardsticks  for  appraisals. 
Fhen  you  and  I,  as  responsible  citizens  with  a  big 
personal  stake  in  our  country’s  future,  may  better 
judge  the  merits  of  the  ever-increasing  number  of 
attempts  to  modify,  change  and  otherwise  tinker  with 
the  system  that  has  made  our  country  great  and  given 
us  the  abundant  life. 


ONF.  OK  A  SKRIKS  OX  THE  ABCS  OK  KHK  AMERICAN  ECONOMIC  SYSTEM 
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OF  QUALITY 


. . .  In  the  NEW  ADVANCE 
Sound  Conditioned  40-Watt 
Two-Lamp  Rapid  Start 
Fluorescent  Lamp  Ballasts 


SOUND  RATED 


Now,  through  continuing  research  and  development.  Advance  engineers  bring  to  the  lighting  in¬ 
dustry  these  new  “A'*  QUIET-RATED  fluorescent  lamp  ballasts  that  absorb  the  magnetic  vibration 
of  the  core  and  coil  before  it  becomes  sound.  This  is  a  new  concept  that  is  only  presently  possible  to 
achieve  with  the  use  of  a  special  THERMO-PLIABLE  COMPOUND,  These  new  ballasts  also  Incorpor¬ 
ate  the  exclusive  Advance  "KOOL-KOIL"  principle.  They  operate  cooler,  give  up  to  15%  more  light 
output  and  increase  ballast  life  3^/4  to  4  times  over  ordinary  ballasts. 

For  silent  lighting  installations  in  schools,  hospitals,  libraries  and  other  critical  areas  where  absence 
of  noise  is  the  primary  consideration,  specify  ADVANCE  "A^*  QUIET-RATED  fluorescent  lamp  bal¬ 
lasts.  Catalog  No.  RQM-2S40  for  118  V.  operation.  Catalog  No.  VQM-2S40  for  277  V.  operation. 
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\\  lien  heavy  icing  occurs,  will  you  still  be  able  to 
open  or  close  your  air  switches? 

This  is  a  question  getting  increasingly  careful 
attention  from  engineers  .  .  .  both  those  who  design 
such  switches  and  those  who  apply  them. 

Horizontally  mounted  vertical  break  switches  in 
the  higher  voltages  present  the  greatest  problem. 
The  switch  blade  is  long  and  a  lot  of  ice  can  accumu¬ 
late.  For  example  a  one-inch  layer  on  the  blades  of  a 
230  kv,  3-pole  switch  of  this  type  weighs  approxi¬ 
mately  132  pounds. Translate  this  into  the  extra  effort 
required  to  open  the  switch  and  it  comes  to  2610 


pound  inches  or  77  pounds  on  a  36*  swing  handle. 
Adding  further  to  the  difficulties  is  the  inherent  design 
of  the  switch.  Contacts  are  difficult  to  shield.  When 
switch  is  closed,  ice  accumulates  on  the  contact  as¬ 
sembly.  When  open,  the  contact  shoes  become  ice 
coated,  making  it  necessary  to  chop  the  blade  into 
the  closed  position  under  heavy  impact. 

Why  do  we  point  out  such  hazards  to  you? 

For  one  thing  we  know  that  our  Type  WAG  can 
handle  the  problem.  We  have  tested  it  under  severe 
icing  conditions,  and  it  can  be  opened  or  closed  by 
the  efforts  of  one  man. 


FREEZING  RAIN  CONDITIONS  were  maintained  in  large  university's  Climatometer  until 
an  ice  coating  averaging  3/4  Inches  was  deposited  on  all  horizontal  surfaces  of  Type 
WAG  230  kv  switch  shown  here  in  closed  position.  Similar  tests  were  conducted  on 
switches  in  open  position. 
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3-POLE  SWITCH  IS  OPENED  by  the  efforts  of  one  man.  Heavy  weight  of  ice 
required  extra  effort,  but  switches  were  fully  opened  and  were  in  operative 
condition  after  each  test. 


I’he  reason  for  the  WAG’s  good  performanee 
utider  ice  is  simple:  engineerin'!  and  construction. 
The  relationships  of  all  moving  parts  are  such  that  ice 
formations  are  in  shear  or  tension.  Force  transmitting 
linkages  are  well-protected  from  ice  accumulation. 
\nd  all  moving  memhers  are  rugged  enough  to  pre¬ 
vent  deformation  when  the  switch  is  forced  open  or 
chopped  into  the  closed  position. 

Southern  States  Type  WAG  will  operate  effec¬ 
tively  under  ice  and  other  adverse  operating  condi¬ 
tions.  For  complete  details,  contact  your  Southern 
States  representative  or  write  us  for  Bulletin  59  W  .\G. 


Baltimore  Gas  &  Electric  Company  uses  Southern  States 
230  kv,  1200  ampere  WAG  Switches  os  OCB  disconnects 
on  its  Northwest  substation,  seen  in  the  obove  photograph. 


Southern  States 


EQUIPMENT  CORP. 


IN  CANADA;  Dominion  Cutout  Co.,  ltd.,  Toronto 


included  in  the 
purchase  price 
of  every 

Medallion  Home 

This  is  Mrs.  C  R.  Campbell  of  Fullerton,  California, 
in  her  all-electric  Medallion  kitchen 


Help  for  wives:  An  all-electric  kitchen  is  at 
your  service  the  moment  you  move  into  your 
Medallion  Home.  The  latest  range-and-oven 
gives  you  a  clean  helping  hand,  important  free 
minutes,  a  kitchen  climate  that’s  16°  cooler. 
And  your  Medallion  Home  affords  the  creative 
lighting  you’ve  always  wanted  —  assuring  you 
comfort,  beauty,  safety. 

Savings  for  husbands:  The  appliances  in  the 
all-electric  kitchen  of  your  Medallion  Home 
are  already  taken  care  of  in  the  basic  home  cost. 
And  your  home  is  thoughtfully  planned  for  full 


Housepower  —  wired  for  tomorrow’s  power 
needs  as  well  as  today’s.  Further,  a  Medallion 
Home  is  a  wise  investment.  For,  in  a  future 
that’s  all-electric,  your  Medallion  Home  will 
remain  electrically  modem. 

Beyond  all  this  is  the  Cold  Medallion  Home 
—  the  ultimate  in  living  better  with  electricity. 
It’s  completely  electric.  And  you  have  a  wide 
choice  of  new  electrical  home-heating  methods. 
One  is  the  amazing  electric  heat  pump... it 
cools  your  home  without  water,  heats  your 
home  without  flame. 


SOUTHERN  CALIFORNIA 


COMPANY  helps  you  LIVE  BETTER- ELECTRICALLY 
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A  cool,  clean 
electric  kitchen  is 
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Not  yet.  Lots  more  to  it  than  "Let’s  get  into  the 
Line  Post  and  Station  Post  business.”  Yet  as 
more  and  more  power  companies  standardize 
on  Lapp’s  better  insulator  design,  more  and 
more  imitations  crop  up. 

Pretty  good  copies,  some  of  them — in  looks. 
Funny  thing,  though,  you  don’t  see  many 


Lapp 


around.  Partly  because  they  couldn’t  copy  the 
most  important  thing:  Lapp’s  30  years  of  tak¬ 
ing  out  the  bugs,  putting  in  the  failure-free 
performance  characteristics. 

Your  only  reasons  for  specifying  Line  Posts 
and  Station  Posts  on  your  systems  are  for  fewer 
interruptions  of  service,  lower  maintenance 
and  replacement  costs.  Makes  sense  to  get  them 
from  the  company  that  pioneered,  proved  and 
perfected  them. 


New  Lapp  Catalog  Eight  tells  lots  about  Line  Posts 
and  Station  Posts.  Write  for  your  copy. 

Lapp  Insulator  Co.,  Inc.,  Le  Roy,  New  York. 


1 

I 

f 


Here's  a  scoop 
about  the  new 


Distribution 

Transformer 


New  features  have  been 
designed  into  the  New 
Moioney  Distribution  Trans¬ 
formers.  Compare  these 
new  transformers  with 
competitive  units.  Decide 
for  yourseif  where  you  wifi 
get  the  most  for  your 
transformer  dofiar. 
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NEW  DESIGN  FEATURES 


1.  New  deep-drawn  crowned 
cover — Smooth,  rounded  sur¬ 
faced  readily  shed  moisture  and 
eliminate  places  where  corrosive 
material  can  accumulate.  The 
distance  from  the  crown  of  the 
cover  to  the  clamping  band  has 
been  increased.  This,  when  com¬ 
bined  with  the  new  Duracoat* 
Insulation,  provides  maximum 
protection  against  outages  due 
to  birds  and  other  wildlife. 

2.  New  cover  internally 
grounded  and  positioned  — 

(For  Duracoat*  Covers).  A  cap¬ 
tive  phosphor-bronze  spring 
positions  and  automatically 
grounds  the  insulated  cover  to 
the  tank,  to  prevent  radio¬ 
frequency  interference  and  elim¬ 
inate  shock  hazards  to  linemen. 

3.  New  cover  clamping  band — 

Designed  to  exert  uniform  pres¬ 
sure  around  the  entire  circum¬ 
ference  of  the  cover.  Clamping 
is  done  by  a  stainless  steel  bolt 
whose  swinging  hinge  action 
permits  ready  removal  of  the 
cover.  There  is  no  chance  of 
dropping  parts  of  the  clamp 
since  all  parts  are  captive. 

4.  New  moisture  shedding  weep 
openings — Numerous  weep 
openings  are  formed  at  intervals 
around  the  clamping  band. 
These  weep  openings  are  so 
designed  that  water  cannot  be 
trapped  in  the  band. 

5.  New  single  bolt  handhole 
cover— Facilitates  easy  entry 
into  the  tank.  Uniform  pressure 
is  exerted  on  the  corprene  sealing 
gasket  by  a  captive  internal  bar. 


6.  New  contour  lifting  hooks — 

Smoothly  contoured  hook  un¬ 
derside  prevents  sling  abrasion. 
Designed  to  permit  use  of  cable 
or  rope  slings  even  on  the 
smallest  transformers  without 
damage  to  bushings. 

7.  New  hercules  tank  rim  — 

Greater  strength  for  tank  top 
rim  is  obtained  by  rolling  ap¬ 
proximately  400  degrees.  Thisin- 
creased  resistance  to  distortion 
permits  retention  of  the  proved 
Moloney  gasketing  method. 

8.  New  three-point  core-and- 
coil  suspension — Prevents  pres¬ 
sure  contact  of  Core-and-coil 
assembly  with  the  tank  bottom 
and  thus  achieves  a  reduction  in 
sound  level. 

9.  New  high  strength  frame  de¬ 
sign — Maintains  the  superior 
eight-point  blocking  system  for 
resistance  to  short  circuit 
distortion. 

10.  New  steel  banded  palletized 
unit- A  steel  band  connected 
to  the  lifting  hooks  secures  the 
transformer  to  the  shipping  pal¬ 
let  and  thus  facilitates  handling 
by  fork  lift  trucks. 

11.  New  protective  enclosure— 


PLUS  THESE  RETAINED 
SUPERIOR  FEATURES 

The  Superior  Moloney  Core  with 
inherently  low  exciting  current 
—low  core  loss— low  sound  level 

•  Low  impedence  design,  result¬ 
ing  in  improved  voltage  regula¬ 
tion  •  High  short-circuit  strength 

•  High  impact  strength— liberal 
creepage  bushings  •  Electro -tin 
coated  connectors  large  enough 
to  accommodate  AL-CU  conduc¬ 
tors  •  Triple-thick  tank  bottom 
rim  •  Patented,  automatic, 
electronic  testing. 


So  that  you  may  decide  for 
yourself . . .  examine  the  design 
of  new  improvements . . .  review 
the  features  which  were  retained 
.  .  .  compare  all  of  the  advan¬ 
tages  of  Moloney  Transformers 
with  competitive  units.  You  will 
agree  that  these  new  improve¬ 
ments — combined  with  features 
that  have  been  retained ...  add 
up  to  the  best  total  value  for 
your  transformer  dollar. 


Pre-tested  and  proved  to  be  of 
great  strength,  the  enclosure 
permits  stacking.  Easy  to  strip 
away  when  the  transformer  is 
to  be  installed,  leaving  only  the 
palletized  transformer. 


S/hee  /i9e. . .  MOR£  POmR  TO  YOU 


A 


/ 


Manufacturers  of  Transformers  for  Utilities, 
Industry,  and  Electronic  Applications 

MOUONEY  ELECTRIC  COMPANY 

FACTORIES  AT  ST.  LOUIS  20,  MO..  AND  TORONTO.  ONT.,  CANADA 
SALES  OFFICES  IN  ALL  PRINCIPAL  CITIES 
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75,000  K\\'  Sodium  Graphite  Reactor  station  for  Consumers  Public  Power  District  at  Hallam,  Vebraska 


The  Peaceful  Atom 

Helping  the  world 
double  its 
power  supply 
in  the  next 
ten  years 


The  fuel  of  the  future  is  in  the  atom.  But  even  now,  lights  are  burning, 
wheels  are  turning,  thanks  to  atomic  fuel.  Atomics  International,  a  world¬ 
wide  leader  in  advanced,  high-performance  reactor  systems,  has  over  15 
years’  experience  in  designing,  constructing,  and  operating  reactors.  Two 
of  the  world's  most  advanced  atomic  power  stations  are  now  being  built 
by  AI  under  AEC  programs.  The  wealth  of  experience  and  facilities  at 
Atomics  International  will  help  the  world’s  power-producing  companies 
in  their  plans  to  double  the  supply  of  electricity  in  the  next  ten  years. 


ATOMICS  INTERNATIONAL 


Division  of  North  American  Aviation 
Pioneers  in  the  creative  use  of  the  atom 


f  ^ 


I 


World  Headquarters;  Canoga  Park,  California,  U.S.A.  Cable  Address:  atomics.  Other  offices:  Washington,  D.C.,  U.S.  A.; 
Geneva,  Switzerland.  Affiliated  with:  intesatom,  Bensberg/ Cologne,  Federal  Republic  of  Germany  and  ovnatom,  Paris,  France 
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FRONT  OF  WAVE 


CHOPPED  WAVE 


FULL  WAVE 


605-cycle  corona  level 


RMAL  OPERATING  VOLTAGE 


60 -CYCLE 


TIME 


Proven  corona-free  design 
lengthens  transformer  life 


Allis-Chalmers  transformer  insulation  (both  winding 
and  barrier)  is  designed  (and  proven  by  tests)  to  be 
entirely  free  of  corona . . .  not  only  at  the  operating 
voltage,  but  at  all  test  levels.  By  use  of  superior  meas¬ 
uring  techniques  and  instrumentation,  Allis-Chalmers 
engineers  have  established  design  criteria  which  bring 
this  benefit  to  all  A-C  transformers  from  5  kva  through 
power  transformers  in  the  ASA  standard  range.  (Dorona 
—  the  cancer  of  electrical  equipment  —  is  eliminated. 
The  problems  of  carbonization  of  insulations  and  ther¬ 
mal  breakdown  of  oil  are  substantially  reduced. 

Extensive  studies  on  “comjjatibility”  of  insulations 
have  also  helped  to  increase  transformer  life.  Through 
accelerated  t^ts  on  many  laboratory  models  and  long¬ 


time  tests  on  completed  transformers  Allis-Chalmers 
engineers  have  determined  the  ideal  material  combina¬ 
tions.  C!ontrolled  processing  to  eliminate  air  and  mois¬ 
ture  lowers  moisture  content  to  as  low  as  twenty  parts 
I)er  million. 

Because  of  these  thrc-e  major  factors  ...  all  A-C 
transformers  in  the  above  ratings  built  since  January  1, 
1960,  are  capable  of  delivering  a  twelve-percent  in¬ 
crease  in  capacity  at  65  C  rise  without  loss  of  life. 

•  •  • 

For  more  information  about  the  additional  built-in 
capacity  of  Allis-Chalmers  transformers  call  your  near¬ 
by  A-C  representative.  Or  write.  Power  Equipment 
Division,  Allis-Chalmers/  Milwaukee  1,  Wisconsin. 
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MERCURY  LAMPS  SOLVE 


HIGH-CEILING  LIGHTING 


PRORLEMS  AT  PYROMET! 


Modern  plants  requiring  unusually  high 
ceilings  are  now  killing  shadows  and  throw¬ 
ing  adequate  light  on  work  areas  with  color- 
improved,  high-intensity  mercury  lamps. 
Case  in  point:  Pyromet  Company  in  San 
Carlos.  Good  lighting  is  vital  here  —  where 
missile  parts  demand  sharp  visual  inspection 
and  accurate  instrument  reading.  Mercury 
lamps  —  from  a  23'  ceiling  —  make  the  job 
practically  mistake-proof ! 

Estimated  total  hourly  lighting  cost  (in¬ 
cluding  depreciation)  for  Pyromet's  20,000 
square  foot  plant?  3  cents  per  footcandle 
Payoff?  Increased  production,  less  rejects, 
fewer  accidents,  higher  morale.  Get  more 
facts  on  mercury  lighting  from  your  nearest 
PG&E  office  now! 

NORTHERN  CALIFORNIA  ELECTRICAL  BUREAU 
1355  Market  Street.  San  Francisco. 


thiB  roessoge  sponsored  by 


NEW  BOOKLET  AVAILABLE: 

"What's  New  in  Well-planned  Industrial  Lighting” —  free  from  Northern  California  Electrical  Bureau  or  PG&E. 


-ssa 


Cowans  For^ 
pro|a<t  ' 


Rocky  Rooch  shcrft 
and  runnor 


Rocky  Roach 
stay  ring 
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high -head  Kaplans  for  peaking 

-previous  record-breakers  also  by  Allis-Chalmers 


each  140,000  hp  (under  92-ft.  head) . 
Ice  Harbor  —  Cktrps  of  Engineers 
installation  recently  provided  with 
three  new  A-C  Kaplans  for  opera¬ 
tion  at  89-ft.  head.  These  held  the 
record  with  143,000  hp  per  turbine 
until  Ck)wans  Ford. 

In  every  facet  of  hydro  generation, 

pteople  count  on  record  performance 
and  experience  from  Allis-Chalmers. 
For  assistance  anytime,  contact  your 
local  A-C  representative  or  write  to 
Allis-Chalmers,  Hydraulic  Divi¬ 
sion,  York,  Pa.  a-i383 


Cowans  Ford  is  the  outstanding 
illustration  of  Kaplan  turbines  used 
to  provide  peaking  capacity.  Duke 
Power  Company,  with  Chas.  T. 
Main  Inc.  as  consulting  engineers, 
has  selected  A-C  Kaplan  turbines 
for  operation  at  115-ft.  head.  Each 
of  the  three  imits  is  guaranteed  to 
provide  a  maximum  of  153,000  hp. 
Actual  oi)eration  will  involve  only 
a  short  time  each  day,  meeting  peak¬ 
ing  requirements  of  the  system  which 
is  predominantly  steam.  The  result¬ 
ing  average  load  factor,  less  than  5%. 


KAPLAN  RECORD-BREAKERS 

Cowans  Ford  —  the  third  in  a  series 
of  outstanding  A-C  Kaplan  turbine 
installations.  These  units  exceed 
those  at  both  Ice  Harbor  and  Rocky 
Reach  in  rated  capacity  and  head. 
All  are  similar  in  construction  (those 
at  Ck)wans  Ford  are  slightly  smaller 
in  physical  size).  Allis-Chalmers 
diversified  experience  to  date  in¬ 
cludes  over  240  Kaplan  turbines  — 
a  record  6  million  hp. 

Rocky  Reach — public  utility  district 
supplied  with  seven  Kaplan  turbines. 


I 


Alcoa  Structural  Division  designs  and  fabricates 
aluminum  towers  and  substation  structures  that 
defy  corrosion  caused  by  salt  spray,  chemical  fumes  and, 
indeed,  industrial  atmospheres  of  all  types.  They  never 


V, 


\ 


need  painting ...  can  be  relied  upon  to  last  without  mainte¬ 
nance.  Write:  Aluminum  Company  of  America,  Structural 
Division,  892-A  Alcoa 
Bldg.,  Pittsburgh  19,  Pa. 
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EXAMINE 
any  of  these 
McGRAW-HILL 
BOOKS 
for  10  Days 
FREE 


Abbott's 
NATIONAL 
ELECTRICAL  CODE 
HANDBOOK 


Just  Out.  Covers  National  Electrical  Code 
rules — all  additions  and  changes  in  the  1959 
Code.  Tells  what  the  rules  mean  and  gives 
key  pointers  on  how  to  apply  them  cor 
rectly.  Revised  by  Frank  Stetka,  National 
Fire  Protection  Assn.  10th  Ed.,  680  pp., 
387  Ulus.,  53  tables.  $10.00 


PRACTICAL  ELEaRICAL 
WIRING 

Just  Out.  Facts  to  help  you  plan  and  carry 
out  all  types  of  light  and  power  wiring  jobs 
in  homes,  farm  buildings,  factories,  stores, 
schools,  and  other  structures.  By  H.  P. 
Richter,  Member,  International  Assn,  of 
Elec.  Inspectors.  6th  Ed.,  S74  pp..  461 
illus..  $7.95 

PROFESSIONAL  ENGINEER'S 
EXAMINATION  QUESTIONS 
AND  ANSWERS 

600  questions  and  answers  to  help  you  pass 
exams  for  PE  and  Land  Surveyor  Licenses 
and  EIT  Certificate.  Covers  mechanical, 
electrical,  civil,  chemical  engineering — plus 
engineering  economics  and  land  surveying. 
By  W.  La  Londe,  Jr.,  Newark  College  of 
Engr.  615  pp.,  273  illus.,  $7.50 

ELECTRICAL  SYSTEMS 
DESIGN 


Here  are  the  distribution  patterns,  equip¬ 
ment  layouts,  wiring  techniques,  voltage 
systems,  and  other  design  aspects  to  help 
you  do  virtually  any  size  or  type  of  wiring 
By  J.  McPartland  and  W.  Novak,  Assoc. 
Construction  ft  Maintenance.  2nd  Ed.,  208 
pp.,  187  Ulus.,  $7.75 

ELECTRICAL  DESIGN 
DETAILS 

Just  Out.  An  electrical  design  file  of  wir¬ 
ing  diagrams,  schematics,  and  detail  draw¬ 
ings  which  illustrates  and  explains  tested 
a{>proaches  to  actual  electrical  installations. 
By  J.  McPartland  and  W.  Novak,  Assoc. 
Editors,  Elec.  Construction  ft  Mainte¬ 
nance.  228  pp.,  487  illus.,  $8.50 


- mail  this  coupon - -  I 

McGraw-Hill  Book  Co.,  Dept.  EW-1  I  I 

327  W.  4Ut  $1.,  N.Y.C.  36  | 

Send  me  bookls)  checked  below  for  10  days'  exam-  I 
Ination  on  ipproTiI.  In  10  days  I  will  remit  for  |  ‘ 

bookls)  I  keep  plus  few  cents  for  dellrciy  costs,  and  I 
return  unwanted  bookls)  postpaid.  IWe  pay  de-  I 
llrery  costs  if  you  remit  with  this  coupon — same  ! 
return  pririlege. )  |  ■ 

Q  Stetka — Natlsaal  Elat.  Cade  Hdkk.,  $10.00  ■ 

□  Richter— Ptm.  Else.  Wlrlsf,  $7.9.5  } 

Q  La  Londe — Prof.  Esf.  Exam.  Qaes.  &  Aas.,  $7.50  I 
Q  McPartland — Elec.  Systems  Detlin.  $7.75  I 

Q  McPartland  6  Norsk — Elec.  Deslfn  Details.  $8.50  ■ 
IPlINT)  I 

Name  f 

Adtkess  . .  j  j 

City .  Zone .  State .  j 

Company  . .  • 

Position  .  .  I 

Far  frice  and  terms  aatstde  D.  S.  ■ 

write  McGraw-Hill  Int’l.,  N.  Y.  C.  EW-1  I 


lETTERS  TO  THE 
EDITOR 


Likes  Platform 

To  tlie  Editor: 

WOW!  &  AMEN! 

It  >ou  can  edfre  out  Elvis  Presley  and 
run  yourself  in  1961  I'.M  FOR  YOU!  Like 
that  ’61  platform. 

Dale  H.  Price 
San  Galiriel,  f.alit 


Spelling  Slip 

I  o  the  Editor: 

How  many  leiieis  hate  you  received,  tele 
phone  calls,  need 'lilies  at  the  Enjrineet’s 
Club  and  other  mentions  on  the  miKlern- 
ized  spelling  of  the  guy  who  passed  some 
laws  which  have  led  us  into  mountains  o( 
simultaneous  etjuations  on  electiical  tircuits 
— Kirchhoff? 

Or,  was  that  Keikolf  mentioned  on  |>  2 
of  the  Decemlrei  Wtsi  really  some  other 
fellow? 

I  reallv  am  cuiious  alMiut  the  statistics— 
what  pn>|)Oitii)ii  ot  vour  reailers  can't  s|)ell 
themselves  hut  can  tell  whenever  a  priniei 
tries  to  break  tradition? 

You  know.  I'm  liking  the  IcKiks  of  the 
Wist  and  the  .\Kr.Hiii<;r  more  ever\  issue. 

Laurence  E.  Haiv 
Salt  Lake  (  its,  I  tali 

More  On  Cost  Saving 

lo  the  Editor: 

The  arlicle  "KHk'  Systems  Can  He  Eco 
nomical"  published  in  vour  .Vugust  I'.ttill 
F.i.tt:iRif:\i.  Wrsi  has  been  called  to  my  at 
tention  liecause  of  the  emphasis  jilaced  on 
tower  design  as  the  principle  means  ol  re 
ducing  transmission  line  cost  and  the  omis¬ 
sion  of  the  other  areas  of  construction  cost 
such  as  broken  wire  assum|)tions,  conductoi 
selection  and  conductor  tension,  which  ol- 
fer  e\eu  greater  i)|)|M)rtunities  for  reduced 
capital  cost. 

Last  winter  in  .\IEE  Paper  No.  6(I-1S9,  1 
described  how  10%  construction  savings  can 
l>e  realized  by  the  use  of  tighter  conductoi 
tensions.  These  savings  are  of  two  parts, 
those  that  follow  the  use  of  shorter  or  fewer 
towers  due  to  the  lesser  sags;  and  those  that 
result  from  the  use  of  the  thea|X'r,  lighter 
steel  cored  .XC.SR  conductor  slrandings 
which  would  become  acce[>tahle  if  higher 
eveivday  tensions  did  not  result  in  conduc¬ 
tor  fatigue  at  sup|M)it  fMiints. 

This  pajK'i  also  |K)inted  out  the  treat - 
ment  of  hioken  wire  loads  in  the  tower 
design  has  a  major  influence  on  the  ccw! 
reduction  if  increased  conductor  tension', 
were  to  Im-  lonsidered. 

'I  he  pa|>er  suggests  that  savings  of  2.1  to 
4.4%  of  total  line  cost  are  possible  in 
shorter  and  fewer  towers  if  higher  condiic  • 
tor  tensions  were  used  on  a  230-kv  line  in  a 
densely  iKipnlated  area  having  25%  toweiv 
at  line  angles.  Still  greater  savings  in 
towers,  foundations  anti  insulators  should 
be  [xyssihle  in  F.HV'  lines  originating  in  re¬ 
mote  areas  where  fewer  line  angles  should 
l>c  anticipated. 

Savings  in  conductor  material  cost  of  up 
to  SI  300  per  circuit  mile  or  possibly  5% 


ot  the  total  line  cost  are  possible  when  the 
lighter  cored  .\CSR  strandings  are  adapted 
to  the  sags  of  its  stronger  alternate  whose 
strength  is  not  being  utilized  because  ol 
the  limitation  placed  on  its  everyday  ten¬ 
sion  to  combat  conductor  fatigue. 

It  now  appears  from  extensive  laboratorv 
icsis  of  hundreds  of  millions  of  stress  re¬ 
versals  at  extended  tensions  (25,  35  and 
10%  of  ultimate)  that  at  least  one  maun- 
lactiirer  of  accessories  has  a  suspension  sup 
|M>rt  device  which  may  now  make  it  possi¬ 
ble  to  realize  the  10%  savings  contemplated 
in  the  pa|>cr.  All  those  who  are  considering 
einploving  higher  tensions  should  investi¬ 
gate  this  unique  support  device  -  .  . 

E'duard  Fritz 
f!onsulting  Engiiieei 
IVashington,  D.  C  . 


LOOK  what  we’ve 
had  up  our  sleeve! 


Now 

IT’S 


OUT 


Another  j 

SHAWMUT 


First . . . 

All  NEW^ 

ONETIME 

FUSE 

{Silver-Plated) 
Meets  Federal 
Specs  For 
One-Time  &  Time 
Delay.  U 

Exceeds  all 
industry 
standards  for 
One-Times. 

U.L.  Approved 
Buy  now  for 
“predictable 
performance.” 


theCHASE-SHAWMUTco. 

Subildiory  ol  l-T-E  CIKUIT  ItEAKEk  CO. 

3r4  MllltMAC  tTlIit  •  MWtURTFOIT.  MAttACHUMm 


USE  THE  ELECTRICAL  WEST'S 
BUYERS'  GUIDE  AND 
MANUFACTURERS'  DIRECTORY 
ELECTRICAL  WEST 

Spokesman 
for  the 
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NEW  Allen-Bradley  Relay 

with  EXCLUSIVE 


Permanent  Magnet  Latching 


Saves  Panel  Space 

Gives  Millions 
of  Trouble  Free 
Operations 

Holds  Closed  Without 
Coil  Current 

Two  to  Six  Poles 


Bulletin 

700 


TYPEJ 

BRM 


Here’s  a  completely  new  “latching”  relay— which  does  not  use  a  mechani¬ 
cal  latch!  It  is  the  Bulletin  700  Type  BRM— built  to  provide  the  same 
millions  of  dependable  operations  you  get  from  all  Allen-Bradley’s  indus¬ 
trial  relays.  A  “built-in”  permanent  magnet  eliminates  the  mechanical 
latch  and  the  usual  troubles  caused  by  mechanical  linkages. 

When  the  coil  of  the  new  Bulletin  700  Type  BRM  relay  is  energized, 
the  relay  closes  and  is  held  closed  after  the  coil  circuit  is  opened— by  a 
permanent  magnet.  Energizing  the  coil  in  opposition  to  the  permanent 
magnet  field  opens  the  relay.  The  correct  polarity  for  operation  of  the 
relay  is  obtained  from  silicon  diodes  held  within  the  molded  coil  cover. 

With  no  “piggy-back”  additions  out  in  front,  and  no  “extra”  solenoids 
below,  the  Type  BRM  relay  saves  valuable  panel  space. 

These  A-B  Type  BRM  relays  also  feature  a  continuous  duty  coil  that 
permits  the  current  to  be  left  on,  if  desired.  As  with  all  Allen-Bradley 
relays,  the  double  break,  silver  contacts  never  need  attention.  And  the 
contacts  of  these  new  magnetically  latched  relays  afford  the  same  60- 
second  convertibility  of  the  popular  Bulletin  700  Type  BR  relay.  Can  bG  latched 


For  latching  relay  service,  it  will  pay  you  to  investigate  this  new  and 
completely  different  relay.  It  provides  the  usual  Allen-Bradley  quality! 


or  unlatched  by  hand 


QUALITY 

MOTOR 

CONTROL 


Where  Reduced  Voltage 
Motor  Starting 


Necessary 


IS 


No  matter  what  your  reason  for  reduced  voltage 
motor  starting  may  be,  Allen-Bradley  has  the  right 
starter.  Not  only  can  the  power  company’s 
requirements  be  satisfied  exactly,  but  the  A-B 
starter  will  at  the  same  time  provide  the  best  possible 
starting  conditions  for  the  motor  and  the  driven 
load.  At  least  one  of  the  starters  described  below 
will  completely  satisfy  your  operating  requirements. 
For  more  detailed  information,  send  for 
Publication  6088. 


AUTOMATIC  AUT0TRAN8-  H 
FORMER  starter  for  squirrel  cage 
motors  that  should  not  be  started  at 
full  voltage.  The  autotransformer 
reduces  line  voltage  during  acceleration.  Taps 
permit  adjustment  of  voltage  applied  to  the  motor. 


QUALITY 

MOTOR 

CONTROL 


ALLEN-BRADLEY 


Member  of  NEMA 


Allen-Bradley  Co.,  1316  S.  Second  St.,  Milwaukee  4,  Wis. 
In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


AUTOMATIC 

MULTIPOINT 

RESISTANCE 

Starter  for  use  on 
network  systems. 
Resistors  inserted 
at  starting  are  cut 
out  in  definite 
steps.  Time  inter¬ 
vals  adjustable  to 
provide  velvet 
smooth  starting. 


BULLETIN  741 


AUTOMATIC 

STEPLESS 

RESISTANCE 

starter  i  s  not 
equalled  for  velvet 
smooth  motor  ac¬ 
celeration.  It  will 
satisfy  any  power 
company  require¬ 
ment.  Eliminates 
lamp  flicker  on  net¬ 
works  used  for 
power  and  lighting. 


MANUAL 
STEPLESS 
RESISTANCE 

starter  has  graph¬ 
ite  compression 
disc  resistors  for 
velvet  smooth 
If  starting  of  squirrel 
cage  motors. 
Starting  of  the  mo¬ 
tor  is  under  the 
complete  control 
of  the  operator. 


AUTOMATIC 

RESISTANCE 

starter  has  graph¬ 
ite  resistors  auto¬ 
matically  inserted 
in  series  with  the 
squirrel  cage  mo¬ 
tor  at  starting. 
Resistors  can  eas¬ 
ily  be  adjusted  to 
motor  and  load 
conditions,  giving 
velvet  smooth 
acceleration. 


MANUAL  AUTO¬ 
TRANSFORMER 

Starter  for  use 
where  load  condi¬ 
tions  or  power 
company  rules  re¬ 
quire  reduced  volt¬ 
age  starting.  The 
air  break  starter 
shown  has  double 
break,  silver  alloy 
contacts. 


BULLETIN  640 


BULLETIN  646 


AUTOMATIC 
PART  WINDING 

starter  for  use  with 
squirrel  cage  mo¬ 
tors  having  two 
separate  parallel 
windings.  Madein 
two-step  type,  and 
three-step  type 
with  resistance 
connected  in  the 
line  on  the  first  step. 


BULLETIN  740 


BULLETIN  736 


BULLETIN  742 
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Meetings  Calendar 

JANUARY 

12-13-.VREf  .4  Workshop  VI  on  Man¬ 
aging;  the  Member  Education 
Power  Use  Program,  Seattle 
City  Light  Auditorium,  Seattle. 

15-20— Los  AngeUs  Winter  Market. 
23-27-San  Francisco  Winter  Market. 

FEBRUARY 

2— Intermountain  Electrical  Assn., 
annual  conference.  Hotel  Ben 
Lomond,  Ogden,  Utah. 

5-7— Power  &  Communication  Con¬ 
tractors  Assn.,  15th  annual 
convention.  Sir  Francis  Drake 
Hotel,  San  Francisco. 

5-11— A^oJionoI  Electrical  Week. 
ll—Snake  River  Valley  Electric 
Assn.,  annual  conference, 
Boise,  Idaho. 

21-22— #foc*y  Mountain  Electrical 
Manufacturers  Representatives 
Club,  third  Electrical  Exhibit, 
Convention  Hall,  Denver-Hil- 
ton,  Denver,  Colo. 

23-25 - British  Columbia  Electrical 

Inspectors  Assn.,  annual  con¬ 
vention,  Hotel  Astor,  Burna¬ 
by,  B.  C. 

MARCH 

20- 25-.\IVPPA/OSC  Meter  School, 

Oregon  State  College  Campus, 
Corvallis,  Ore. 

APRIL 

5-  1—Northu'est  Public  Power  Assn., 
annual  meeting,  Wenatchee, 
Wash. 

5- 9— Electrical  Maintenance  Engi¬ 

neers  Assn,  of  Northern  Cali¬ 
fornia,  Electrical  Industry 
Show,  San  Francisco. 

6- 7— Paci^  Coast  Electrical  Assn., 

Engineering  ge  Operating  Sec¬ 
tion,  Ambassador  Hotel,  Los 
Angeles. 

16- 18— RocRy  Mountain  Electrical 

League,  spring  conference. 
Harvest  House,  Boulder,  Colo. 

17- 18— PC£A,  Business  Development 

Section,  Sheraton-Palace  Ho¬ 
tel,  San  Frandico. 

21- 26— Son  Diego  Bureau  of  Home 

Appliances,  Electric  Bldg., 
Balboa  Park,  San  Diego. 
26-28— A^ort/iieest  Electric  Light  & 
Power  Assn.,  Engineering  le 
Operation  SKtion,  Personnel 
Ic  Safety  Section,  Purchasing 
tc  Stores  Committee,  Sheraton- 
Portland  Hotel,  Portland. 

26- 29— iVat  ion  of  Electrical  Contrac¬ 

tors  Assn.,  Tri-District  meet¬ 
ing,  Hotel  Fairmont,  San 
Francisco. 

27- 28— PCEA,  Administrative  Services 

Section,  spring  conference. 
Villa  Hotel,  San  Mateo,  Calir 

MAY 

1-2— Illuminating  Engineering  Soci¬ 
ety,  Intermountain  Region 
Conference,  Hotel  Utah,  Salt 
Lake  City. 

S-b—IES,  South  Pacific  Coast  Reg¬ 
ion  conference,  Sacramento 
Inn,  Sacramento. 

8-9— l£S,  Pacific  Northwest  Region 
conference,  Harrison  Hot 
Springs,  Harrison,  B.  C. 

17-19— Poci/ic  Coast  Electrical  Assn., 
annual  conference,  Sheraton- 
Palace  Hotel,  San  Francisco. 


IT’S  CLEAR 
TO  SEE 

THE  JOB’S  DONE 

with  BUCHRIinn 
pres-SURE«connecfors 


Visual  inspection  of  completed  splices  is  quick 
and  easy.  Buchanan  Snap-on  Nylon  insulators  are 
the  clearest  you’ve  ever  looked  through.  And, 
there's  no  guesswork  in  splicing  either — just  two 
Buchanan  splice  caps  cover  a  wide  range  of  wire 
sizes  and  one  ores-SURE-tool  installs  both. 

Want  proof?  Ask  us  for  the  name  of  your  nearest 
representative.  And  let  us  send  you  Bulletin  W-1 


Splice  caps  listed  as  "pressure-type  wire  connectors” 
and  "fixture-type  spiicing  connectors”  for  2  Jtl8  thru 
3  #8  or  2  #6.  Insulators  UL  and  CSA  listed  for  600  v. 
on  building  wire  and  1000  v.  in  fixtures,  in  applications 
uo  to  105*C.  (221*F.). 


BUCHnnnn 


BUCHANAN  ELECTRICAL 
PRODUCTS  CORPORATION 
HILLSIDE,  NEW  JERSEY 

In  Canada:  ESNA  CANADA  LIMITED,  Toronto  16 


blowing  our  horn . . . 

about  ' 

Another 

SHAWMUT 

First . . . 

All  NEW 

ONE-TIME 


<$> 


(Silver-Plated) 

The  only  AC  Rated  One-Time, 
tested  and  proven  on  AC. 
U.L.  Approved.  Competitively 
Priced.  Order  now  for 
Predictable  Performance. 

ask  for  bulletin  O-T  601 


THE  CHASE-SHAWMUT  CO. 

VibtiWiary  of  I  T-I  CIKUIT  UfAKII  CO. 
tH  MiatIMAC  STIUT  .  NIWaMTrOIT,  MASSACMUiam 


GIBBONS 

Power  Connectors 
and  Bus  Fittings 

for  COPPER  Of  ALUMINUM 


Mad*  in 
Th*  W«st 


Sand  far 


Cataloa 


GIBBONS  ELECTRIC  COMPANY 
P.  O.  Bex  63,  SANTA  CLARA,  CALIF. 
CHarry  3-669t  918  DiGiulia  Ava. 

Successors  to  bus  fitting  activity  of 
Federal  Pacific  Electric  Co. 
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news 

mmmmmrnm 


Two  500,000-v  Transmission  Lines  Proposed  in 
Zinder  Report  on  California-Northwest  Tie 


The  Stage  1  Progress  Report  to 
the  State  ot  Calitornia  on  the  Cal¬ 
ifornia-Pacific  Northwest  Intercon¬ 
nection  by  H.  Zinder  and  Associates 
proposes  the  construction  of  two 
500,000-v  transmission  circuits  from 
The  Dalles  and  John  Day  Dams  on 
the  Columbia  River  south  through 
Oregon  to  Bakersfield  in  California. 
Connections  to  existing  220,000-v 
transmission  would  be  provided  at 
Redmond  and  Klamath  Falls  in  Or¬ 
egon  and  at  Shasta  Dam,  San  Fran¬ 
cisco  Bay  area,  Fresno  and  Bakers¬ 
field  in  California. 

Maximum  capacity  of  the  two  cir¬ 
cuits  would  be  2,000,000  kw  but  the 
firm  capacity  rating  of  the  intercon¬ 
nection  is  considered  to  be  1,600,000 
kw  and  would  be  reliable  up  to  that 
amount  without  spinning  reserves  to 
back  it  up. 

The  transmission  circuits  includ¬ 
ing  substations,  but  not  including 
cost  of  system  reinforcements  either 
in  the  Northwest  or  California,  are 
estimated  to  cost  $200  million.  Fi¬ 
nancing  of  the  facilities  was  assumed 
to  be  undertaken  by  a  cooperatively 
owned  nonprofit  corporation  in  Ore¬ 
gon,  w’hich  would  pay  state  and  lo¬ 
cal  taxes  but  not  federal,  through 
the  sale  of  revenue  bonds.  In  Cali¬ 
fornia  financing  and  construction 
was  assumed  to  be  undertaken  joint¬ 
ly  by  municipally  owned  electric 
systems  or  the  State  of  California  or 
both,  which  would  pay  no  taxes,  also 
through  the  sale  of  revenue  bonds. 

Revenue  to  finance  the  sale  of 
bonds  would  be  derived  from  the 
sale  of  pow'er  in  California  as 
follows: 

1.  1,000,000  kw  of  peaking  power 
available  at  approximately  40%  ca¬ 
pacity  factor. 

2.  250,000  kw  of  peaking  capacity 
available  through  load  diversity  in 
the  region. 

3.  Reserve  capacity  of  187,000  kw 
to  back  up  the  1,250,000  kw  listed 
above. 

4.  Sale  of  available  surplus  dump 
energy  up  to  the  full  2,000  mw  ca¬ 
pacity  of  the  interconnection. 

The  1,000,000  kw  of  peaking  pow¬ 
er  would  be  obtained  from  a  300,- 


000-kw  coal  fueled  steam  electric 
plant  located  near  Cle  Elum,  Wash., 
and  the  remainder,  including  re¬ 
serves,  from  presently  installed  sur¬ 
plus  hydroelectric  capacity  without 
cost  in  the  Pacific  Northwest.  In  an 
adverse  year  in  the  Northwest,  the 
3,570  million  kwh  of  energy  re¬ 
quired  to  support  the  million  kw  of 
capacity  would  come  from  the  fol¬ 
lowing  sources:  2,070  million  kwh 
from  the  Tie  Elum  steam  plant,  896 
million  kwh  from  surplus  hydroelec¬ 
tric  resources  and  604  million  kwh 
from  offpeak  thermal  generation  in 
California.  In  an  average  water  year 
in  the  Northwest,  7,114  million  kwh 
of  surplus  hydro  and  1,426  million 
kwh  of  steam -electric  generation 
would  be  delivered  to  California.  By 
using  the  full  two  million  kw  ca¬ 
pacity  of  the  interconnection  14,906 
million  kwh  of  surplus  hydrogenera¬ 
tion  would  be  delivered  to  Califor¬ 
nia  in  a  good  water  year  in  the 
Northwest.  This  surplus  energy  was 
assumed  to  be  available  without 
cost.  The  Cle  Elum  steam  plant  gen¬ 
eration  would  not  be  required  in 
such  a  year  and  would  presumably 
shut  down. 

The  economic  analysis  shows  that 
with  power  sold  at  the  points  of  in¬ 
terconnection  for  $15  per  kw  a  year 
and  four  mills  per  kwh,  and  with  no 
charge  for  surplus  hydroelectric  ca¬ 
pacity  and  energy  in  the  Northwest, 
the  transmission  line  could  be  amor¬ 
tized  in  10  years  and  a  surplus  of 
$12  million  annually  would  be  avail¬ 
able  to  reduce  power  costs  in  Cali¬ 
fornia  and  increase  revenue  in  the 
Northwest. 
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In  its  “findings”  the  report  lists 
many  other  accomplishments  and 
benefits  of  the  interconnection,  some 
of  which  are  overlapping  or  mutual¬ 
ly  exclusive.  Neither  the  line  ca¬ 
pacity  nor  the  supply  of  Pacific 
Northwest  surplus  jwwer  and  en¬ 
ergy  is  great  enough  to  meet  all  ob¬ 
jectives. 

The  Pacific  Gas  and  Electric  Co. 
has  indicated  that  it  cannot  use  the 
low  capacity  factor  peaking  power  in 
its  area  because  it  has  the  same  gen¬ 
eral  characteristics  as  the  by-product 
hydroelectric  power  from  federal, 
state  and  local  agency  w'ater  resource 
development  in  northern  and  cen¬ 
tral  California. 

PG  and  E  also  states  that  approx¬ 
imately  tw’o  billion  kwh  annually  is 
the  maximum  amount  of  surplus 
dump  energy  it  could  absorb  with¬ 
out  adverse  effect  on  local  hydroelec¬ 
tric  projects  or  gas  and  oil  commit¬ 
ments  required  to  assure  a  firm  eco¬ 
nomic  supply.  The  report  is  silent 
on  the  effect  of  energy  imports, 
which  vary  from  6.2  billion  kwh  to 
14.9  billion  kwh  annually,  on  the 
fuel  supply  commitments  and  con¬ 
tracts  in  California. 

The  report  states  "it  does  not  ap¬ 
pear  to  be  necessary  to  use  Pacific 
Gas  and  Electric  Co.  loads  in  thi> 
report  to  demonstrate  a  market  foT 
power  from  the  interconnection.” 
How’ever,  a  power  flow  diagram  in 
the  report  shows  1,772  mw  flowing 
into  California  over  the  two  circuits 
and  only  700  mw'  of  this  amouni 
flowing  to  southern  California. 


Bids  on  Flaming  Gorge 

Region  Four  of  United  States  Bu¬ 
reau  of  Reclamation  has  announced 
bids  were  recently  received  on  con¬ 
struction  of  the  first  link  of  the 
“backbone”  power  line  system  for 
Flaming  Gorge  Dam  — 41  miles  of 
138-kv  line  were  bid  on. 

The  line  will  start  near  the  pro¬ 
posed  switch  yard  at  the  dam  site 
and  extend  south  to  Vernal  substa¬ 
tion  in  Uintah  County.  Ultimately, 
it  will  go  southeast  to  Rangely, 
Craig,  then  to  Oak  Creek,  Colo.  An 
H-frame  wood  pole  design  has  been 
specified,  with  270  days  allowed  to 
complete  the  project. 
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SLIDE  AT  MAYFIELD— These  before-and-after  photographs  shows  the  effect  of 
slides  and  flood  waters  on  the  Mayfield  hydroelectric  project  of  Tacoma  City 
Light.  The  first  photograph  shows  three  or  four  penstcKk  elbows  in  position  at 
the  power-house  site.  The  second  shows  how  a  slide  mo\ed  two  of  the  elbows  out 
of  position  and  how  high  water  of  the  Cowlitz  River  flooded  the  area  within  the 
power-house  cofferdam.  The  dam  itself  was  not  affected,  but  work  on  the  power 
house  has  been  set  back  about  60  days  and  damage  will  exceed  $100,000,  City 
Light  officials  estimate 


►  .\  lO'/c  increase  in  Sacramento 
.Municipal  Utility  District  electric¬ 
ity  rates  probably  tvill  have  to  be 
made  in  19112,  S.MUD’s  chief  engi¬ 
neer  and  general  manager,  Paul  E. 
Shaad,  has  announced. 

Shad  told  directors  of  the  district 
it  will  not  be  necessary  to  boost  rates 
in  1961  as  previously  had  been  pre¬ 
dicted  by  the  S.MUD  staff  but  finan¬ 
cial  forecasts,  he  emphasi/ed,  show 
clearly  about  lO^c  additional  rev¬ 
enue  will  be  required  effective  with 
the  first  bills  sent  out  in  1962. 

SMUD  can  put  a  rate  increase  in 
effect  by  action  of  its  board  of  di¬ 
rectors.  Private  utilities  must  get 
approval  of  the  California  Public 
Utilities  Commission. 


Four  Comers  Project 
Gets  Green  Light 


The  Four  Corners  mining  and 
power  project  near  Shiprock,  N.  .M., 
was  officially  approvetl  in  Washing¬ 
ton,  I).  C.,  Dec.  14  by  Acting  Secre¬ 
tary  of  the  Interior  Elmer  E.  Ben¬ 
nett.  Included  in  the  department’s 
approval  were  Utah  Construction  & 
Mining  Co.’s  plan  of  development 
and  operation  of  the  24,000  acres  of 
coal-bearing  lands  that  it  holds  un¬ 
der  lease  from  the  Navajo  Tribe, 
and  the  plant  site  lease  and  power 
supply  agreement  between  the  Na¬ 
vajo  Tribe  and  the  Arizona  Public 
Service  Co. 

'Ehe  action  was  the  final  step  re¬ 
quired  to  enable  Arizona  Public  Ser¬ 
vice  Co.  to  proceed  with  construc¬ 
tion  of  its  big  power  plants,  which 
initially  are  for  a  generating  capac¬ 
ity  of  350,000  kw  representing  a  cap¬ 
ital  investment,  including  transmis¬ 
sion  lines,  exceeding  $100  million. 
An  engineering  and  construction 
contract  with  Ebasco  Services  Inc. 
and  a  separate  construction  contract 
with  Utah  Construction  8c  Mining 
Co.  have  been  negotiated,  and  work 
on  the  diversion  facilities  to  provide 
water  from  the  San  Juan  River  is 
expected  to  commence  immediately 
as  the  first  phase. 

Fuel  for  the  new  plant,  which  at 
full  load  will  consume  approximate¬ 
ly  4,200  tons  of  coal  each  24  hours, 
is  to  be  supplied  by  Utah  Construc¬ 
tion  8c  Mining  Co.  under  a  long¬ 
term  contract  with  .Arizona  Public 
Service  Co.  Power  is  scheduleil  to 
become  available  by  June  1963. 


Asotin  PUD  Defeated 

The  decisive  defeat  Nov.  8  of  a 
proposal  to  form  a  public  utility 
district  in  Asotin  County,  Wash.,  by 
a  margin  of  more  than  three  to  one 
demonstrated  again  that  when  an 
investor-owned  utility  presents  the 
facts  of  its  case  to  the  people  it 
will  get  their  overwhelming  support. 
Washington  4V’ater  Power  Co.  de¬ 
cided  to  take  its  case  directly  to  the 
people  when  the  PUD  proposition 
was  placed  on  the  ballot  in  Asotin 
County,  where  W’W’P  has  4,560  elec¬ 
tric  customers  and  3,632  water  cus¬ 
tomers.  The  results— 4,029  to  1,260 
against  the  PUD— were  even  more 
favorable  than  the  most  optimistic 
prediction  at  WWP. 

“The  result  in  the  .Asotin  County 
PUD  election  again  clearly  demon¬ 
strates  that  when  people  know'  the 
facts  thev  will  want  aiul  support 


George  Brunzell,  M'H’P  president,  and  Wil¬ 
liam  A.  Lowry,  residential  sales  supervisor 
for  the  company,  talk  over  the  .Ysotin 
County  PCD  election.  Lowry  was  on  the 
scene  to  direct  the  door-to-door  campaign 


Utility  ownership  by  investor-owned 
companies,"  George  M.  Brunzell, 
W'WP  president,  said. 

►  Two  sections  of  the  Associated 
Colleges  of  (daremont  in  Claremont, 
Calif.,  have  been  selected  to  conduct 
the  1961  summer  economics  fellow¬ 
ship  program  sponsored  by  the  Gen¬ 
eral  Electric  Foundation  for  high 
school  teachers.  Claremont  Gradu¬ 
ate  .School  and  Claremont  Men’s 
College  will  administer  the  six-week, 
all-expenses-paid  program  for  50 
outstanding  social  studies  teachers 
from  public  and  private  schools. 


/ 
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PP&L  Buys  Wyoming  Properties 

Purchase  ot  Southern  Wyoming 
Utilities  Co.  of  Rock  Springs  anti 
the  20,000-kw  electric  generating 
plant  of  Union  Pacific  Coal  Co.  has 
been  announced  by  Pacific  Power  & 
Light  Co.  Purchase  price  for  the 
facilities  was  $3.2  million. 

The  transfer  is  subject  to  approv¬ 
al  of  the  Wyoming  PSC  and  other 
regulatory  bodies  that  may  have 
jurisdiction. 

Southern  Wyoming  Utilities,  a 
subsidiary  of  the  Union  Pacific 
Railroad,  has  approximately  5,900 
electric  customers  in  Rock  Springs, 
Green  River  and  Hanna  and  about 
4,200  water  customers  in  Rock 
Springs,  Green  River,  Reliance  and 
Superior. 

D.  R.  McClung,  Pacific  Power 
fe  Light  president,  said  adequate 
power  would  be  made  available  to 
the  Green  River-Rock  Springs  area 
for  future  industrial  development. 

Southern  Wyoming  Utilities’  fa¬ 
cilities  will  be  interconnected  with 
Pacific’s  lines. 

Merger  Approved 

Official  approval  has  been  given 
by  the  Public  Utilities  Commission 
for  the  merger  of  Waiahi  Electric 
Co.  Ltd.  with  the  Kanuai  Electric 
Co.  Ltd.  The  order  was  made  effec¬ 
tive  at  the  close  of  business  Sept.  30. 

Stockholders  of  both  firms  have 
approved  the  merger.  The  com¬ 
bined  firm  will  be  known  as  Kauai 
Electric  Co.,  and  all  personnel  of 
both  firms  will  be  absorbed  into  the 
reorganized  firm. 

►  The  Pacific  Marine  Fisheries 
Commission,  made  up  of  fishery 
directors  of  Oregon,  Washington 
and  C^alifornia,  voted  unanimouslv 
at  close  of  a  three-day  annual  meet¬ 
ing  at  Portland,  Ore.,  to  ask  Con¬ 
fess  to  set  aside  the  Salmon  River 
in  Idaho  as  a  fish  sanctuary.  The 
resolution  opposed  construction  of 
Nez.  Perce  Dam  on  the  Snake  River 
as  w'ell  as  proposed  dams  at  Lower 
Canyon,  Crevice  and  Freedom  sites 
on  the  Salmon.  The  advisory  com¬ 
mittee  of  the  interstate  compact 
group  had  first  voted  to  recommend 
a  resolution  favoring  construction  of 
the  High  Mountain  Sheep  project 
sought  by  Pacific  Northwest  Power 
Co.  as  the  “lesser  evil’’  for  fisheries 
of  the  tw’o  contested  Snake  River 
projects.  But  protests  from  fisheries 
interests  of  all  three  states  swung 
reconsideration  and  the  proposed 
resolution  never  came  before  the 
full  commission. 


Electrical  West— Vol.  126,  No.  1 


\  NEWSPAPER  SPECIAL  SECTIONS ' 
Soluta  PP«L  Sdth  Annivafsorij 


THE  STORY  OF  A  HALF-CENTURY'  of  electric  living  progrcM  and  how  Pacific  Power 
L-  Light  Co.,  Portland,  Ore.,  grew  from  a  utility  serving  10,000  customers  in  two  states 
in  1910  into  a  system  serving  325,000  customers  has  been  the  theme  for  special  supple¬ 
ments  published  by  42  daily  and  weekly  newspapers  in  five  Northwest  states.  Responsible 
for  concepts  and  planning  for  the  edition  were  J.  H.  Ferguson,  left,  PP&:L  news  director, 
and  R.  K.  Foley,  advertising  manager.  Combined  circulation  exceeded  570,000 


transmission  facilities,  in  conjunc¬ 
tion  with  other  members  of  the 
South  Alaska  Power  Ptiol. 

Peak  load  requirements  of  120,700 
kw  are  estimated  through  1970,  ne¬ 
cessitating  installation  of  gas  tur¬ 
bine  units  totaling  60,000  kw  and 
an  alternate  transmission  line.  Cost 
of  power  delivered  in  Anchorage 
would  range  from  $.0132  in  1961 
to  $.00874  in  1970  according  to  Er- 
ling  Orwoll,  Chugach  manager. 


Gas  Generation  for  Anchorage? 

R.  W’.  Beck  k  .\ssociates,  Seattle 
firm  of  consulting  engineers,  has 
been  retained  by  the  city  of  .Anchor¬ 
age,  Alaska,  to  study  three  proposals 
of  the  Chugach  Electric  .Assn,  for 
gas  generation  of  electric  power. 

One  proposal  calls  for  Chugach 
and  two  other  RE.A  units  to  in¬ 
stall  the  first  unit  of  gas  genera¬ 
tion  in  the  Kenai  oilfield.  This 
first  unit  would  supply  the  associa¬ 
tions  through  1964,  with  the  city  to 
get  the  first  unit,  with  surplus  power 
to  go  to  the  associations,  (diugach 
then  would  install  the  second  unit, 
as  needed. 

The  third  proposal  calls  for  joint 
construction  of  generation  and 


PG  and  E  Putting  $1,350,000 
A  Day  Into  New  Facilities 


In  the  15  years  since  World  War 
II,  Pacific  Gas  and  Electric  C^o.  has 
invested  $2,192,000,000  in  new  con¬ 
struction,  James  .Moulton,  vice  presi¬ 
dent  and  executive  engineer,  told  the 
San  Francisco  Electric  Club  last 
month.  Three-ejuarters  of  this 
amount  has  been  spent  by  the  com¬ 
pany’s  electric  department,  he  said. 

On  Jan.  1,  1960  PG  and  E  had 
more  than  two-fifths  of  California’s 
electric  generating  capacity,  both 
governmental  and  investor  owned. 
With  the  year’s  additions,  it  has  5,- 
608,000  kw  installed  capacity.  Peak 
demand  on  the  system,  reached  last 
July,  was  5,130,000  kw.  PG  and  E 
is  the  first  operating  electric  utility 
company  in  history  to  serve  a  de¬ 
mand  of  more  than  5,000,000  kw’. 

Turning  to  the  future,  Moulton 
said  that  $500  million  will  be  spent 
in  the  coming  15  months  to  provide 
additional  facilities.  This  amounts 
to  the  expenditure  of  $1,350,000  a 
day  (excluding  Sundays)  or  $165,000 
every  hour  of  an  eight-hour  working 


Residential  Underground 
Practices  Survey 

The  .AIEE  insulated  conduc¬ 
tors  committee  has  formed  a 
task  force  under  chairman¬ 
ship  of  Carter  Blankenburg  of 
Southern  California  Edison  to 
prepare  a  survey  of  residential 
underground  practices. 

Utility  engineers  interested 
in  this  timely  subject  are  in¬ 
vited  to  WTite: 

R.  C.  Blankenburg 
Southern  California  Edison  Co. 
P.  O.  Box  351 
Los  Angeles  .53,  Calif. 

Include  your  name,  title  and 
company  affiliation  and  sub¬ 
jects  that  you  would  like  in¬ 
cluded  in  the  survey. 
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Stewart  Udall,  Appointee  for  Interior  Secretary,  Stresses 
Moderation;  Has  Voted  With  the  Liberals 


day,  he  pointed  out  to  the  group. 

In  a  1956  talk  before  the  club,  it 
was  estimated  that  demand  in  PG 
and  E’s  service  area  would  be  5*4 
million  kw  in  1961.  “We  have  almost 
reached  that  area  figure  in  1960,  a 
year  ahead  of  the  five-year  projec¬ 
tion,”  he  said.  “Looking  ahead  an¬ 
other  five  years,  we  now  estimate 
the  area  load  will  be  7,700,000  kw 
in  1965,  an  increase  of  40%  over 
1960. 

Summer  peaks  are  growing  at  a 
rate  of  more  than  400,000  kw  an¬ 
nually,  he  said,  and  in  five  years 
will  be  increasing  more  than  500,- 
000  kw  a  year  if  the  trend  continues. 

Financial  Notes 

►  Caty  Light  set  new  records  for  the 
first  nine  months  of  1960  in  sales  ol 
electric  energy  and  operating  reve¬ 
nues,  Supt.  Paul  Raver  has  re¬ 
ported  to  .Mayor  Gorilon  S.  Clinton 
and  the  city  utilities  committee 
chairman,  Paul  J.  .Alexander.  The 
financial  report  for  the  first  three 
quarters  of  1960  showed  that  oper¬ 
ating  revenues  for  the  period 
amounted  to  $28,336,577  as  com¬ 
pared  with  $26,792,001  in  1959,  the 
last  nine-month  record. 

►  Utah  Power  &  Light  C:o.  has  re¬ 
ported  net  income  of  $7,061,654, 
equal  to  $1.44  a  share,  for  the  first 
nine  months  of  1960.  This  compares 
with  a  net  of  $6,822,151,  or  $1.39  a 
share,  for  the  first  nine  months  last 
year. 

►  1  he  FP(;  has  approvetl  the  price 
and  interest  tale  Idaho  Power  Co.  ol 
Boise,  Idaho,  will  receive  lor  its  sale 
of  $15  million  principal  amount  of 
first  mortgage  bonds,  due  1990. 

Idaho  Power  will  accept  the  joint 
bid  ol  Kidder,  Peaboily  &  Co.  and 
White,  Weld  li:  Co.  to  purchase  the 
IkukIs  lor  the  price  of  100.67%  of 
principal  amount,  with  an  interest 
rate  of  47/8%  pet  year. 

►  Southern  Nevada  Power  C  o.  of 
Las  \'egas,  Nev.,  and  Elko  Lamoille 
Power  Co.  ol  Elko,  Nev.,  have  filed 
an  application  with  the  Federal 
Power  Commission  projxtsing  the 
merger  of  the  two  companies  with 
Soutltern  Nevada  the  surviving  cor¬ 
poration. 

►  I  he  FPC  has  authoi  i/ed  Sierra 
Pacific  Power  (a>.  ol  Reno.  Nev.,  to 
issue  unsecured,  sliort-term  promis¬ 
sory  notes  in  a  principal  amount  ol 
$6,600,006  outstanding  at  any  one 
time. 


When  Stewart  Udall  takes  com¬ 
mand  as  Secretary  of  Interior,  he 
has  tw'o  announced  plans  for  the 
department:  “Invigorate  and  regen¬ 
erate  .  .  .”  Beyond  that,  the  peppy 
40-year-olcl  Arizonan  makes  few  fore¬ 
casts  prior  to  taking  office,  although 
he  has  some  strong  convictions. 

In  rebuttal  to  the  challenge  that 
he  might  tend  to  ultraliberalism,  he 
stresses  the  spirit  of  moderation.  His 
voting  record,  however,  sup|M)rts 
those  who  expect  him  to  bring  a 
record  of  political  liberalism  to  his 
new  post.  He  is  described  as  a  pcj- 
litical  realist,  who  prefers  to  see 
some  form  of  liberal  legislation  en¬ 
acted,  rather  than  holding  out  lor 
unattainable  theories. 

The  new  administration  might 
shift  emphasis  but  not  the  basic 
direction  of  the  Eisenhower  admin¬ 
istration’s  power  policy,  he  indicates. 
“.Senator  Kennedy  and  1  will  make 
no  attempts  to  exclude  private  par¬ 
ticipation  in  development  of  power 
resources,”  Udall  said. 

Nevertheless  he  is  expected  to 
promote  more  federal  multipur]K>se 
projects  in  the  West  and  is  under- 
stcxi^  to  be  strong  for  federal  tram- 
mission  line  construction.  During 
his  six  years  in  the  House  of  Rep¬ 
resentatives,  he  served  on  the  house 
labor,  interior  and  education  com¬ 
mittees. 

He  siqiporied  the  high  federal 
Hells  Ganyon  Dam  when  it  finally 
was  defeated  in  the  house  interior 
committee  and  he  has  supported  the 
muc  h -debated  F'ryingpan -Arkansas 
transbasin  water  diversion  project  in 
(iolorado. 

Fhe  Electrical  Workers  journal 
(IBEW)  gives  Udall  a  27-1  favor¬ 
able  voting  record  on  labor-related 
legislation  during  his  tenure:  a  10-0 
favorable  record  during  the  19.59-60 
term.  .And  he  also  has  a  20-0  favor¬ 
able  voting  record  from  the  National 
Rural  Electric  (io-op  .Assn,  on  its 
latest  list  of  “legislation  allecting 
rural  electrification.” 

.As  for  trimming  fat  from  over¬ 
staffed  departments,  he  has  said: 
“There’ll  be  no  sacred  cows  in  any 
department.  If  1  find  anv  over¬ 
swollen  bureaus  they’ll  be  cut  clown 
pretty  fast.” 

On  top  policy  matters,  Udall  said 
he  had  no  ready  answers. 

“We’ll  have  to  promote  Iwuh  con¬ 
servation  and  use  of  the  nation’s  re¬ 
sources,  taking  a  moderate  approach 
settling  any  differences  which  exist 
between  extremists  in  the  conserva¬ 
tion  or  big  business  camps,"  he  said. 


In  matters  concerning  develop¬ 
ment  and  management  of  the  na¬ 
tion’s  natural  resources,  particularly 
water,  land  and  power  the  new  sec¬ 
retary  will  be  traveling  familiar 
ground. 

Of  .Mormon  heritage,  reared  in 
northern  Arizona  regions  bordering 
the  Navajo  and  Hopi  Indian  reser¬ 
vations,  he  is  familiar  as  an  attorney 
with  reclamation  and  power  projects 
that  have  involved  his  home  state. 

One  of  the  big  projects  that  will 
affect  the  West  will  be  .Arizona’s  ap¬ 
plication  before  the  Federal  Power 
Gommission  to  build  a  jxtwer  dam 
at  .Marble  (Canyon  on  the  Golorado 
River.  This  application  is  scheduled 
for  hearing  in  February. 

1  he  application  also  covers  dams 
at  Bridge  Ganyon  and  Prospect  Gan¬ 
yon.  But  these  are  being  held  back 
pending  a  decision  on  whether  to 
Iniilcl  a  high  or  low  dam  at  Bridge. 

Final  decision  in  .Arizona’s  lawsuit 
with  Galifornia  over  use  of  Golo¬ 
rado  River  water  and  implementa¬ 
tion  of  the  Gentral  .Arizona  Project 
for  transporting  that  water  as  far 
south  as  Uclall’s  hometown  of  Tuc¬ 
son  also  are  expected  during  his 
tenure. 

The  crew-cut  Tucson  attorney  re¬ 
tains  the  verve  and  combat  aggres¬ 
siveness  that  made  him  outstancling 
as  a  Universitv  of  .Arizona  athlete 
and  air  force  gunner  in  World  War 
11.  He  is  the  son  of  the  late  Levi 
.Stewart  Ihlall  who,  until  his  death 
last  year,  was  a  member  of  the  .Ari¬ 
zona  Supreme  Gourt. 

The  new  secretary  was  elected  to 
fiongress  in  1954,  matured  in  .Ari¬ 
zona  Democratic  ranks  and  last  vear 
wrested  control  of  the  party  from 
old -guard  members  anti  delivered 
the  state’s  Democratic  nomination 
backing  to  Kennedy. 

■Arizona  went  Republican  in  the 
general  elections  but  Udall’s  in¬ 
tensive  work  frecpiently  was  men¬ 
tioned  during  the  Kennedy  cam¬ 
paign  when  the  president-elect  in¬ 
cluded  him  among  the  “young  lead¬ 
ership”  needed  to  sail  the  ship  of 
slate. 

Foundations  for  Haynes 

Foundations  have  been  completed 
for  two  generating  units  at  the  Los 
.Angeles  Department  of  Water  &: 
Power’s  Haynes  steam  plant,  under 
construction  near  .Seal  Beach.  Raw 
water  and  oil  storage  fac  ilities  have 
also  been  completed. 


24 


Electrical  West— Vol.  126,  No.  1 


Washington  Report 


Discuss  Upper  Snake  Projects 

Three  public  hearings— sponsored 
by  the  Corps  ot  Engineers  and  the 
Bureau  oi  Reclainalion— were  held 
in  Idaho  in  early  December  to  dis¬ 
cuss  water  development  projects  in 
the  upper  Snake  River  basin. 

The  two  leileral  agencies  are  pre¬ 
paring  a  final  report,  following  the 
hearings,  to  inchule  all  jjossible  proj¬ 
ects  for  the  basin,  whether  they  are 
presently  consideretl  economically 
feasible  or  not.  I  his  report  won't 
be  made  available  until  sometime 
in  1961,  but  a  tentative  report  by 
the  two  agencies  shows  a  possible  80 
projects  in  the  area— from  the  Snake 
River  headwaters  downstream  to  the 
Powder  River,  Ore.— including  flootl 
control,  irrigation,  power  anti  navi¬ 
gation  dams,  plus  local  channel  and 
levee  works.  The  two  leileral  agen¬ 
cies  point  out,  “Some  of  the  devel¬ 
opment  f)ossibilities  are  not  present¬ 
ly  feasible  or  acceptable,  and  their 
development,  or  an  alternate,  may 
not  come  for  many  years  .  .  .”  The 
80  projects  include  46  reservoirs  with 
potential  storage  of  7,041,000  acre-ft 
and  a  potential  power  capacity  of 
1,241,500  kw. 

Many  of  the  projects  have  been 
under  discussion  for  years,  while 
others  are  brand  new  in  concept. 
One  of  the  projects  is  Burns  Creek 
Dam,  on  the  Snake  River,  Idaho; 
90,000  kw,  about  .$15  million  to 
build.  Others  are  Garden  Valley 
and  Scriver  Creek  projects,  Payette 
River,  Idaho  (368,500  kw',  $159,890,- 
000);  Snake-Narrows  project,  Wvo. 
(270,000  kw,  $101,840,000);  Long 
Tom  and  Hillcrest  projects,  Idaho 
(140,000  kw,  $172,635,000);  Thou¬ 
sand  Springs  Reservoir,  Snake  River, 
Idaho  (150,000  kw,  $60,884,000). 

The  final  report— first  joint  effort 
by  the  two  agencies- should  be  more 
detailed  for  the  Upper  Snake  than 
the  latest  report  on  the  Columbia 
River  by  the  (iorps  of  Engineers. 

Hearings  To  Reconvene 

The  next  big  phase  o4  the  FPC 
hearings  on  the  rival  Nez  Perce  and 
High  Mountain  Sheep  Dam  projects 
is  expected  to  turn  on  what  effect 
the  proposed  joint  development  of 
the  Columbia  River  (by  the  U.  S. 
and  Canada)  will  have  on  the  proj¬ 
ects.  Bonneville  Power  .\dministra- 
tion’s  commercial  operations  officer, 
Bernard  Goldhammer,  will  testify 
shortly  after  Jan.  9  to  explain  a 


Bonneville  estimate  that  the  pro¬ 
posed  addetl  prime  power  afforded 
by  the  joint  Ciolumbia  development 
precludes  the  need  for  immediate 
development  of  either  Nez  Perce  or 
High  Mountain  Sheep. 

Water  Pollution  Studied 

A  national  conference  on  water 
pollution,  sponsored  by  President 
Eisenhower,  was  held  in  mid-De¬ 
cember  in  Washington,  D.  C.,  to 
study  various  problems  involved  in 
stream  pollution,  including  “ther¬ 
mal  pollution”:  heating  of  stream 
waters  beyond  the  |X)int  where  nor¬ 
mal  fish  life  and  oxygenation  can 
take  place. 

The  conference,  however,  was  set 
against  a  political  background  which 
may  render  them  meaningless— Rep. 
John  Blatnik  (D-Minn.)  plans  to  in¬ 
troduce  a  bill  in  early  January  for 
a  federal  pollution  program,  and  he 


Communications 


►  Effective  date  for  interim  micro- 
wave  technical  standards  has  been 
postponed  from  Jan.  1  to  July  20, 
1961,  as  a  result  of  a  petition  filed 
by  the  Electronic  Industries  Assn. 
(EIA)  last  .\ugust.  In  granting  the 
extension  the  commission  stated  that 
“it  now  seems  clear  that  such  addi¬ 
tional  time  may  be  necessary  in 
order  to  permit  manufacturers  to 
make  the  necessary  plans  and  effect 
appropriate  redesign  and  produc¬ 
tion  of  equipment  capable  of  meet¬ 
ing  the  new  standards."  However, 
the  commission  saw  no  merit  in  the 
proposal  to  grant  a  five-year  exten¬ 
sion  of  time  in  which  existing  sys¬ 
tems  would  be  allowed  to  expand 
with  equipment  meeting  the  present 
frequency  stability  and  bandwidth 
requirements.  In  ilenying  the  re- 
(juest  the  commission  citetl  the  fact 
that  it  would  be  inevitable  that 
there  woidd  be  an  intermingling  of 
stations  tlesignetl  to  operate  under 
different  standards,  and  that  the  sit¬ 
uation  would  oidy  be  worsened  by 
allowing  more  stations  to  be  in- 
stalletl  under  the  old  standards. 
Equipment  authorized  prior  to  the 
July  1961  date  will  be  allowed  to 
operate  until  harmful  interference  is 
caused  to  another  user  who  is  oper¬ 
ating  under  the  new  standards.  Lake 


thinks  hearings  were  unnecessary. 

Blatnik's  proposed  bill  will  tall 
for  a  boost  from  $50  million  to 
$100  million  in  feileral  construction 
grants  for  municipal  sewage  plants, 
a  $3  to  $5  million  boost  for  inter¬ 
state  pollution  programs,  an  in¬ 
crease  in  federal  pollution  enforce¬ 
ment  powers,  creation  of  about  six 
regional  federal  pollution  labora¬ 
tories,  and  possible  removal  of  the 
pollution  program  from  the  Public 
Health  Service  to  an  independent 
status  within  the  Department  of 
Health,  Education  &  Welfare. 

Edison  Electric  Institute  was  rep¬ 
resented  by  Vice  President  L.  W. 
Cadwallader  of  Potomac  Electric, 
who  also  is  a  member  of  the  con¬ 
ference’s  steering  committee. 

The  problem  of  thermal  jx>llu- 
tion,  as  far  as  steam  generating 
plants  are  concerned,  hasn’t  been 
adequately  studied  to  make  any 
final  determinations.  The  Public 
Health  Service  points  out  that  warm 
water  reduces  the  natural  cleansing 
action  of  streams,  and  it  also  drives 
away  game  anil  “better”  fish. 


heed  if  you  are  planning  an  exten¬ 
sion  next  year  that  will  require 
matching  equipment  now  in  service. 
If  the  authorization  is  obtained  later 
than  the  above  date  it  will  specify 
the  new’  standards— and  this  will  be 
embarrassing  unless  planned  for. 

►  PG  and  E’s  1,000-mile  microwave 
extension  is  on  its  way,  using  the 
latest  in  path  survey  methods  and 
solid  state  equipment.  Bob  Brinton 
of  the  company  reports  that  the 
paths  connecting  some  25  stations 
were  surveyed,  using  radar  tech¬ 
niques  and  helicopters  to  reach  in¬ 
accessible  locations.  The  RF  equip¬ 
ment  will  be  supplied  by  Motorola 
for  operation  in  the  6,500-mc  range 
and  will  be  a  radical  departure  from 
present  tube  types.  The  multimil- 
lion-dollar  project,  which  will  fol¬ 
low  a  pipe  line,  starts  at  the  Idaho- 
Canadian  border  and  traverses  a 
course  through  Washington,  Oregon 
and  into  (lalilornia  where  it  is  in¬ 
tegrated  into  the  present  PCi  and  E 
system  starting  at  Buiney  and  ter¬ 
minating  in  the  San  Francisco  area. 

►  Spurred  on,  no  doubt,  by  the 
FCC  order  requiring  licensees  in  the 
Business  Radio  Service  to  use  micro- 
wave  frequencies  above  10,000  me. 
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several  manufacturers  are  already  of¬ 
fering  equipment.  Kecause  of  the 
large  jjotential  market  it  is  likely 
that  development  will  be  much  more 
rapid  than  it  was  with  the  6,500-mc 
gear,  and  prices  should  be  only  mod¬ 
erately  higher.  I.ittle  or  no  use  has 
been  made  of  microwave  in  this 
band  by  Power  Radio  Service  useis 
because  of  the  lack  of  equipment. 
The  FCC  has  indicated  that  intra¬ 
city  microwave  systems  must  use  the 
higher  frequency  bands  in  the  fu¬ 
ture;  however,  this  would  not  apply 
to  extensions  of  systems  into  a  city 
terminal.  Propagation  is  atlversely 
affected  by  heavy  rain,  but  with  the 
possible  exception  of  some  coastal 
areas,  the  West  should  be  an  ideal 
area  for  the  use  of  this  high-fre¬ 
quency  equipment. 

►  450-470-mc  split  channels  are 
being  proposed  by  the  FCC  in  a 
new  Docket  No.  13847,  which  was 
published  in  the  Federal  Register 
of  Nov.  18,  1960.  This  will  be  a  hot 
one,  with  reams  of  comments  being 
filed  by  nearly  all  classes  of  users 
before  the  comment  deadline  of 
Feb.  3,  1961.  The  commission  pro¬ 
poses  to  reduce  the  frequency  spac¬ 
ing  from  50  kc  to  25  kc,  reduce  the 
deviation  from  15  kc  to  5  kc,  and 
make  the  allowable  bandw'idth  20 
kc.  Equipment  in  operation  prior 
to  Nov.  1,  1958,  will  be  allowed  to 
operate  “not  later  than  Nov.  1, 
1963,"  w'ith  the  old  technical  stand¬ 
ards,  but  equipment  installed  after 
the  ’58  date  will  be  retpiired  to  con¬ 
form  with  the  new  standards  six 
months  after  finalization  of  the  or¬ 
der.  In  addition,  the  commission 
would  prohibit  the  use  of  these 
frequencies  for  fixed  stations  other 
than  secondary  control  of  a  mobile 
relay  station,  and  would  derive  fre¬ 
quencies  from  the  “secondary”  chan¬ 
nels  for  two  new  services  to  be 
known  as  the  aviation  terminal  serv¬ 
ice  and  the  industrial  protection 
service.  Except  as  affected  by  the 
above  conditions,  the  electric  utility 
users  will  gain  by  the  proposal  to 
the  extent  of  10  new  frequency  as¬ 
signments,  which  will  be  paired  5 
me  apart  to  permit  duplex  opera¬ 
tion.  And  you  can  be  sure  that  the 
common  carriers  will  be  there  with 
a  pitch  for  some  of  the  frequencies. 

►  C^helan  PUD  was  confronted  bv 
an  irate  logger  shortly  after  the  bid 
opening  for  the  data  logging  system 
that  was  described  in  last  month’s 
column.  The  man  caused  some  con¬ 
sternation  and,  it  must  be  admitted, 
hilarity  until  it  was  explained  to 
him  that  this  logging  operation  had 
nothing  to  do  with  timber. 


Contract  for  Allis-Chalmers 

The  .\llis-(;halmers  projjosal  for  a 
5d,0()()-ekw  nuclear  power  plant  has 
.been  selected  by  the.XETas  the  basis 
for  contractual  negotiations.  The 
plant  will  incorporate  a  boiling 
water  reactor  of  improved  engineer¬ 
ing  design  and  will  be  the  prototype 
for  a  30(l,()()9-kw  reactor  incorpoiat- 
ing  features  aimed  at  retlucing  pow¬ 
er  costs. 

Under  the  pro|K)sed  arrangements 
for  the  project,  two  municipally 
owned  utilities  (Los  Angeles  and 
Pasadena)  will  provide  the  plant  site 
in  Haskell  Canyon,  Los  Angeles 
County,  Calif.,  and  the  turbogener¬ 
ator  facilities.  They  will  operate  the 
facility  for  the  AEC;  for  not  less  than 
five  years  and  purchase  the  steam 
prodticed  by  the  reactor. 

Under  terms  of  the  proposal,  Allis- 
Chalmers  will  design,  fabricate,  con¬ 
struct  and  test  operate  the  reactor, 
furnish  the  first  core  and  spare  fuel 
elements,  and  provide  training  for 
operating  personnel.  The  nuclear 
plant  is  planned  for  completion  in 
early  1964. 

Achieves  Criticality 

The  plutonium  recycle  test  react¬ 
or  at  the  AEC’s  Hanford  Works 
achieved  initial  criticality  on  Nov. 
21.  This  reactor,  a  pressure-tube 
type,  is  cooled  and  motlerated  by 
heavy  water  and  has  a  maximum 
power  of  70,000  thermal  kw.  The 
plant  will  be  used  to  test  plutonium- 
bearing  fuel  elements  and  develop 
technology  anti  techniques  for  using 
recycled  plutonium  as  fuel  in  civili¬ 
an  power  reactors. 

This  reactor,  operated  for  the 
AEC  by  the  General  Electric  Go.,  is 
expected  to  be  an  important  re¬ 
search  tool  in  developing  a  system 
whereby  plutonium  produced  from 
uranium-238  in  one  fuel  cycle  of  a 
power  reactor  would  be  used  to  en¬ 
rich  fuel  in  a  later  cycle. 

Superheat  Developmental  Reactor 

General  Electric  in  conjunction 
with  seven  New  York  State  investor- 
owned  utilities  will  build  an  $8  mil¬ 
lion  superheat  developmental  reactor 
at  Pleasanton,  Calif.,  to  help  extend 
technology  of  nuclear  superheat  for 
eventtial  application  to  large-scale 
nuclear  p)wer  plants. 

The  new  15,000  thermal  kw  re¬ 
actor,  which  will  be  built  alongside 


the  V'allecitos  Boiling  Water  Reac¬ 
tor  (V'BWR),  will  be  used  to  raise 
the  temperature  of  steam  produced 
in  the  VBWR  to  levels  achieveil  in 
conventional  steam-generating  sta¬ 
tions  using  modern,  highly  efficient 
turbine-generator  facilities. 

Completion  Date  Extended 

The  AEC  has  issued  an  order  ex¬ 
tending  to  July  15,  1961,  the  latest 
completion  date  for  the  Power  Re¬ 
actor  Development  C^o.’s  reactor 
project  at  Lagoona  Beach,  Mich. 
This  order  is  subject  to  any  final 
judgment  or  order  entered  by  a 
court  in  the  pending  judicial  pro¬ 
ceeding  in  the  U.  S.  Court  of  Ap¬ 
peals  and  the  U.  S.  Supreme  Court. 

The  company  had  asked  the  com¬ 
mission  to  extend  the  completion 
date  from  Dec.  15,  1960,  to  Dec.  15, 
1961,  because  of  fuel  development 
problems  and  other  factors  beyond 
its  control. 

Uranium  Purchases 

Uranium  concentrate  purchases 
under  27  domestic  milling  contracts 
have  been  announced  by  AEC.  Be¬ 
ginning  with  July  1,  1960,  the  gov¬ 
ernment  has  contracted  for  191  mil¬ 
lion  lb  of  uranium  concentrate  val¬ 
ued  at  $H/2  billion.  These  figures 
include  the  result  of  the  extension 
of  15  of  the  27  contracts  through 
Dec.  31,  1966.  Review  of  the  re¬ 
maining  12  contracts  is  now  under 
way,  which  will  increase  the  con¬ 
tracted  amounts  of  concentrate. 

Dresden  Control  Rod  Trouble 

Dresden  Nuclear  power  station 
was  taken  off  the  line  and  shut  down 
on  Nov.  15  when  one  of  the  80  con¬ 
trol  rods  in  the  reactor  became  sep¬ 
arated  from  its  drive  mechanism. 
Preliminary  investigation  of  the 
faulty  rod  disclosed  that  the  drive 
tube,  to  which  the  control  rod  is  at¬ 
tached,  had  severed  due  to  stress 
corrosion  cracking  of  the  stainless 
steel  used  in  the  tube. 

A  second  drive  tube  was  inspected 
and  also  showed  some  evidence  of 
cracking.  Commonwealth  Edison 
Co.,  owner  of  the  plant,  said  that  a 
full  check  will  be  made  of  all  the  re¬ 
actor’s  control  roll  mechanisms.  It 
is  planned  that  all  of  the  nuclear 
fuel  in  the  reactor  will  be  removed 
and  placed  in  storage  to  facilitate 
removal  of  the  drive  mechanisms. 
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concentration  on  one  idea  has  resulted  in  the  new  RT&E  thoroughly 
tested  and  reliable  Extern-O-Switch.  This  redesigned  dual  voltage  switch 
maKes  dependable  cut-over  of  entire  areas  to  higher  voltage  at  savings 
of  $15  or  more  per  transformer. 

Extern-O-Switch  body  is  made  of  an  entirely  new  compound  —  a 
specialized  glass-reinforced  Polyester  thermoset  material.  It  is  highly 
shock  resistant  and  actually  extinguishes  arcs  passed  over  its  surface. 
Impossible  to  track,  its  characteristics  are  not  affected  by  transformer 
oil  or  heat.  Electrical  insulation  levels  are  increased  by  50%  with  this 
exceptional  material. 

The  unique  externally  operated  handle  reduces  changeover  to  a 
simple  twist  of  the  wrist.  Key-type  handle  cannot  be  removed  unless  the 
switch  is  correctly  positioned.  Inside,  high  pressure  contact  is  assured. 
New  leaf  springs  behind  each  contact  prevent  metal  fatigue  and  provide 
lasting,  positive  contact  pressure. 

RT&E’s  concentrated  research  program  developed  these  improve¬ 
ments  to  reduce  man  hours  and  save  money.  Protect  your  investment, 
look  to  RT&E  —  originator  of  the  dual  voltage  transformer  and  exter¬ 
nally  operated  switch. 

Engineering  Talent  Concentrated  On  One  Idea  —  A  BETTER  TRANSFORMER 

RT&E  CORPORATION 

WAUKESHA,  WISCONSIN  •  PORTLAND,  OREGON  •  ARLINGTON,  TEXAS 


SAFE!  Unique  keying  action  beteieen 
handle  and  slotted  ring  around  shaft  assures 
positive  positioning  before  handle  can  be  removed 
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Bt’chicl 


S.  D.  Bechtel  Jr. 

Named  President  of  Firm 

Stephen  1).  Beclitel  |r.  has  been 
elected  president  ot  Bechtel  Clorp., 
international  engineers  and  con¬ 
structors  with  headquarters  in  San 
Francisco.  The  announcement  was 
made  by  S.  D.  Bechtel,  who  will  con¬ 
tinue  as  chairman  ol  the  board  ot 
directors. 

riie  election  marks  the  ailvent  ol 
third-generation  leatlership  into  the 
business  tounded  by  W.  .\.  Bechtel. 
Two  presidents— W.  A.  Bechtel  and 
S.  D.  Bechtel— held  this  office  during 
more  than  six  decades  of  the  firm’s 
activity. 

►  Ernest  E.  Johnson,  a  member  of 
the  W'ashington  Water  Power  or¬ 
ganization  since  1922,  has  retired. 
He  will  be  succeedetl  as  division 
plant  superintendent  by  Roscoe  C. 
Wolisky,  assistant  to  the  division 
plant  superintendent  at  Lewiston. 
George  T.  Pettichord  succeeds 
Smolisky. 

►  Walter  R.  Neumann,  superin¬ 
tendent  of  the  Frank  Bird  steam- 
electric  generating  plant  at  Billings, 
Mont.,  since  its  completion  in  1951, 
has  been  transferred  to  Butte  as  as¬ 
sistant  to  superintendent  of  power 
and  generation  for  .Montana  Power 
Co.  According  to  President  J.  E. 
Corette,  Neumann  will  be  trained  to 
assist  in  the  company’s  participation 
in  the  Northwest  Power  Pool  and 
help  coordinate  the  production  at 
Montana  Power's  14  plants.  He  will 
assist  Robert  R.  Rend,  superintend¬ 
ent  of  power,  and  William  D.  Em- 
inger.  superintendent  of  generation. 


►  (irover  Anderson,  alter  some  .40 
years  with  the  Harvey  Hubbell  Cio. 
as  manager  of  its  .San  Francisco  of- 
lice,  retired  Jan.  I  but  will  remain 
in  a  consulting  capacity.  Wayne 
Brasses,  who  was  with  .\nderson  for 
10  years  but  who  has  spent  the  past 
three  years  at  the  factory,  returns  to 
San  Francisco  as  manager. 


Tenney 


George  Tenney  Comes  Home 

George  I'enney  is  coming  back 
West.  But  he  had  to  retire  to  do  so 
and  he  has— earlier  than  customary. 
Born  in  Piovo,  Utah,  raised  in  San 
Jose,  Calif.,  schooled  at  University 
of  California  and  editor  of  Et.F.c- 
TRiCAi.  WK.sr  most  of  his  working 
life,  he  loved  the  West  and  it  was 
only  five  years  ago  that  he  was  per¬ 
suaded  to  accept  a  top  management 
job  with  McGraw-Hill  in  New  York. 

Although  several  times  he  was 
borrowed  to  help  out  topside,  it  was 
only  that  long  ago  that  he  went  to 
New  York  to  devote  more  time  to  his 
responsibilities  as  a  vice  president  of 
the  parent  company.  Even  so  he 
commuted  back  West  to  maintain 
supervision  of  the  California  com¬ 
pany  as  its  president.  His  residence 
officially  always  remained  here. 

His  job  done  in  New  Yoik,  he  has 
leturned,  bought  a  home  in  Sausa- 
lito,  remodeled  it  to  suit  his  new 
bride  and  himself  and  he  intends  to 
commute  only  across  the  Bav  to 
Berkeley  to  the  University  of  Cal¬ 
ifornia.  He  means  to  finish  college 
that  World  War  I  interrupted,  take 
some  additional  subjects  and  per¬ 


haps  teach  some  l)usiness  journalism 
courses  liimself. 

.Summertimes  lie  and  his  wife  will 
spend  at  her  Cape  Cod  home.  Lhey 
intend  to  travel  to  Europe  and  over 
the  world.  It  is  inconceivable  that 
he  will  cease  to  be  an  inlluence  in 
Ei.Kc:tRit;,vt.  Wkst’s  future  and  in 
the  growth  of  the  California  com¬ 
pany.  But  he  will  be  Iree  to  do  the 
ily  fishing  he  loves  and  the  cluck 
hutititig  he  etijoys  in  bay  moors. 

For  the  staff  of  Ei.kmricai.  Wksi 
and  members  of  the  California  of¬ 
fices,  it  is  good  to  have  him  home 
again.  The  electi  ical  industry  of  the 
West,  in  which  he  has  been  such  a 
force,  must  feel  the  same  way 
about  it. 


Nfisoii 


Nelson  Succeeds  Peterson 
At  Los  Angeles 

Samuel  B.  Nelson  has  been  ap¬ 
pointed  general  manager  and  chief 
engineer  of  the  Los  Angeles  Depart¬ 
ment  of  Water  &  Power,  succeeding 
William  S.  Peterson  who  retired 
Dec.  31. 

Peterson  had  served  with  the  de¬ 
partment  as  engineer  and  executive 
for  38  years,  and  had  been  general 
manager  for  the  past  five  years. 

Nelson  has  been  with  the  depart¬ 
ment  for  34  years  and  since  1955  has 
been  chief  engineer  for  the  Water 
Works.  He  has  been  active  in  civil 
defense  work. 

►  O.  R.  Doerr,  vice  president  in 
charge  of  sales  for  Pacific  Gas  and 
Electric  (’o..  has  been  elected  presi¬ 
dent  of  the  .San  Francisco  Chamber 
of  Commerce  for  1961. 
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iQni  ATPn  in<:triimpnt  rniuiPARTMFNT  WITH  QPPARATF  nnoR 


MOST  COMPACT  ANO  ACCESSIBLE  SWITCHBOARD  AVAILABLE 


have  fast,  safe  operation  of  your 


Stored  energy  closing  is  just  one  of  the  many  big  progressive  steps  forward  you  will  find 
in  this  all-new  I-T-E  13.8  kv  switchgear.  So  is  the  separate,  isolated  instrument  compart¬ 
ment  . . .  and  the  closed  door  drawout . . .  and  the  more  compact  switchboard !  Here  is 
new  safety,  new  long  life  potential,  and  new  greater  assurance  of  uninterrupted  service. 


One  man  can  handle  the  entire  maintenance  job.  The  breaker  is  not  only  smaller,  it’s 
significantly  lighter— the  result  of  using  new,  more  modern  materials.  Phase  barriers  may 
be  easily  removed  by  one  man.  Arc  chutes  can  be  tilted  back.  The  breaker  frame  may  even 
be  flipped  over  without  assistance.  With  the  huge  cable  makeup  area  and  the  easily 
accessible  bus,  this  is  truly  the  easiest  to  maintain  13.8  kv  switchgear  yet. 
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DESIGNED  EXCLUSIVELY  FOR  STORED  ENERGY 


13.8  kv  circuit  breakers  every  time 

If  you  are  about  to  specify  new  13.8  kv  switchgear,  make  sure  you  get  all  these  I-T-E 
advantages.  And  right  now  send  for  illustrated  Bulletin  2800-2B,  with  complete  details. 
Or  contact  your  nearby  I-T-E  sales  office.  I-T-E  Circuit  Breaker  Company,  1900  Hamilton 
St.,  Philadelphia  30,  Pa. 


I-T-E  CIRCUIT  BREAKER  COMPANY 
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►  Francis  E.  .\sh,  Tacoma  business¬ 
man  and  registered  protessional  en¬ 
gineer,  has  been  appointed  to  the 
newly  created  position  of  head  of 
the  administrative  division  in  the 
Tacoma  Dejxirtment  of  Public  Util¬ 
ities.  1  he  post,  created  four  years 
ago  on  recommendation  by  McKin- 
sey  &  Uo.’s  organizational  survey, 
had  not  previously  been  filled.  Ash 
most  rec  filth  has  been  part  owner 
and  vice  president  of  the  Tide  and 
Bay  companies,  handling  electrical 
and  mechanical  contracts  in  the  Pa¬ 
cific  Northwest,  Alaska  and  Hawaii. 
In  the  utilities  department,  he  will 
supervise  operations  of  the  purchas¬ 
ing,  automotive,  property  manage¬ 
ment,  personnel,  safety  and  general 
services  section. 


Thompson 


►  Personnel  changes  in  San  Diego 
Gas  k  Electric  Co/s  Commercial  Di¬ 
vision  were  announced  by  R.  J.  Phil¬ 
lips,  vice  president-sales,  following 
the  retirement  of  E.  \V^  Meise.  J.  K. 
Boaz  has  been  named  sales  manager, 
succeeding  Meise,  and  C.  M.  Thomp¬ 
son  has  been  assigned  to  the  newly 
created  pc)st  of  residential  sales 
director  with  responsibility  for  both 
electric  and  gas  .sales  activities.  A.  J. 
McCutchcnm  Jr.  was  appointed  su¬ 
pervisor  of  lighting  and  wiring  sales, 
both  residential  and  commercial. 
G.  S.  Kimball  was  made  govern¬ 
mental  sales  supervisor. 

►  San  Diego  Cias  &  Electric  Co.  has 
appointed  Daniel  L.  Turner  as  man¬ 
ager  of  the  La  Jolla  District,  succeed¬ 
ing  the  late  Lemoyne  Lambert.  Tur¬ 
ner  has  been  with  the  company  for 
29  years  and  before  his  new  appoint¬ 
ment  was  visual  education  director. 


►  Kenneth  .\.  Kraft  has  been  named 
advertising  supervisor  of  Puget 
•Sound  Power  &  Light  Co.  He  has 

_  served  as  staff 

assistant  in  the 
HDH  company’s  pub- 
nB  lie  relations  de- 
-^1  ^  partment  dur- 
^  i  n  g  t  h  e  p  a  s  t 
lour  years.  Be- 
^  fore  that,  he 

was  an  Informa- 
klHBk  tion  Services  of- 
[  I icer  with  the 

United  States 
.\ir  Force.  In  his  new  position,  Kraft 
will  be  located  at  Puget’s  general 
offices  in  Bellevue.  In  addition  to 
his  advertising  duties,  he  wdll  con¬ 
tinue  to  edit  the  company’s  publi¬ 
cations. 


GALVANIZED 
STEEL  STRAND 
HAS  ALL 


f.  strength 

2,  Workability 

3.  Ruggedness 

4.  Long  Life 

5.  Economy 


Kraft 


^Outstanding  Boss  is  the  title 
awarded  Charles  Earnshaw  by  the 
Alameda  Junior  Chamber  of  Com¬ 
merce.  He  is  chief  of  the  central  dis¬ 
trict  engineering  department  for  Pa¬ 
cific  Gas  and  Electric  Co.  At  33  he 
is  one  of  the  youngest  men  to  hold 
►  Two  British  Columbia  engineers  such  a  |X)st  with  the  company, 
were  honored  at  a  testimonial  din¬ 
ner  in  Vancouver  by  the  Vancouver, 

B.  C.,  Section,  .\merican  Institute  of 
Engineers,  which  has  elected  them 
as  Fellows.  They  were  Henry  Smith, 
at  one  time  assistant  chief  engineer, 

B.  C.  Electric,  and  subsequently  gen¬ 
eral  manager,  B.  C.  Engineering  Co., 
and  Francis  Wollaston,  consultant  to 
International  Power  &  Engineering 
Consultants,  and  directly  responsible 
for  design  and  development  of  B.  C. 

Electric’s  extra-high  voltage  lines. 


When  you  select  a  size  and  grade  of 
strand  for  a  specific  job  you  want  to 
know  that  it  meets  every  requirement 
of  that  job.  You  want  ample  strength 
to  sustain  the  ultimate  load  —  plus  an 
adequate  safety  factor.  You  want  pli¬ 
ability  for  ease  of  working  in  the  field. 
You  want  ruggedness  to  withstand  the 
abuse  which  may  be  encountered  dur¬ 
ing  and  after  installation.  '\'ou  want 
long,  dependable  life.  And.  you  want 
reasonably  low  first  cost  and  low  main¬ 
tenance  costs. 

For  more  than  50  years  Crapo  Gal¬ 
vanized  Steel  Strand  has  consistently 
demonstrated  its  ability  to  more  than 
meet  all  ot  these  requirements.  Proof 
of  its  reliable  performance  is  to  be 
found  in  the  case  histories  of  over¬ 
head  power  and  communication  lines 
throughout  the  country. 

Crapo  Galvanized  Steel  Strand  is 
fully  protected  against  corrosion  by 
heavy,  uniform,  dense  coatings  of  com¬ 
mercially  pure  zinc  tightly  bonded  to 
the  individual  wires.  All  grades  and 
sizes  are  available  in  A,  B  and  C 
weights  of  coating. 

For  details,  ask  our  dii* 

tributor  or  write  direct! 


►  Donald  H.  Westrick  has  been  ap¬ 
pointed  project 
engineer  at  the 
U  .  S  ,  Army 
Corps  of  Engi¬ 
neers’  Detroit 
Dam,  succeed- 

Iing  Walter  A. 
Mackie.  Mackie 
has  gone  to  Bon¬ 
neville  Dam  as 
project  engi¬ 
neer,  replacing 
»s,  who  retired  after 
nearly  25  years’  service.  Westrick  has 
served  on  the  technical  staff  at  Bon¬ 
neville  for  the  past  seven  years. 


Westrick 


►  Howard  W,  Price,  former  presi¬ 
dent  of  the  Intermountain  Electrical 
Assn.,  Salt  Lake  City,  and  executive 
vice  president  of  Salt  Lake  Hard¬ 
ware  Co.,  has  been  named  for  a  sec¬ 
ond  term  as  president  of  the  Nation¬ 
al  ^Vholesale  Hardware  Assn. 


►  .Ann  Vennart  has  joined  the  staff 
of  Capital  Wholesale  Electric  Co., 
Sacramento,  owned  by  her  brother, 
E.  J.  Duffy.  She  is  a  graduate  of  the 
Academy  of  Lighting  Arts  course 
and  will  be  lighting  consultant. 


STEEL  &  WIRE 
COMPANY,  INC. 
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Pond 


PoKers 


►  Gardner  P.  Pond,  vice  president 
of  J.  H.  Baxter  &:  Co.,  has  an¬ 
nounced  that  he  will  relinquish  re¬ 
sponsibility  for  southern  (California 
operations  following  38  years  in  that 
[M)sition.  Taking  over  these  duties 
will  be  Gleeson  A.  Powers,  now  as¬ 
sistant  tlistrict  manager.  Pond  will 
retain  his  present  post  as  a  vice  presi¬ 
dent  of  the  wood  preserving  concern 
but  will  serve  on  a  consulting  basis. 


improperly  designed 


photocontrol 


just  a  question 


►  Frtxl  A.  Allehoff  has  been  given 
new  duties  as  sales  engineer  for  S&C 
Electric  (Co.  in 
the  western  half 
of  the  State  of 
Washing¬ 
ton.  He  will 
continue  to  cov- 
er  Oregon, 
northern  Idaho 
and  western 
.Montana  and 
eastern  \Vash- 
i  n  g  t  o  n  .  His 
headquarters  are  in  the  Weatherly 
Building,  516  E.  Morrison  St.,  Port¬ 
land,  according  to  John  R.  CConrad, 
company  president. 


Of  time. 


Allehoff 


►  Howard  H.  Weile  has  been 
named  P(i  and  E’s  Coast  Valleys  Di¬ 
vision  manager,  succeeding  the  late 
T.  Emmet  Ward.  A  native  of  Spo 
kane,  Weile  has  been  with  PG  and 
E  and  its  predecessors  since  1923. 
His  headquarters  will  be  at  Salinas, 
where  he  has  been  serving  as  general 
services  manager  for  the  division. 


Apparently  no  one  got  a  good  —  and  what  proof  does  the  vendor 
look  at  the  specs  for  the  Pistt  tower  offer  to  back  them  up?  Time  will 
—  or  maybe  the  mayor  was  the  supply  the  answers,  if  your  source 
architect’s  uncle.  Who  looks  at  the  doesn’t.  The  Fisher- Pierce  Co., 
specs  of  the  streetlight  controls 43  Pearl  St.,  So.  Braintree  85, 
buy  and  put  up  in  the  thousands  Massachusetts. 


►  Orren  Browrtson,  assistant  vice 
president  of  Pacific  Light  &  Power 
Co.,  has  been  elected  to  a  tlvree-year 
term  on  the  board  of  directors  of  the 
Portland  Chamber  of  Commerce. 


Electrical  and  Electronic  Equipment 
for  Industry,  Utilities  and  the  Home 


►  Charles  W.  “Chic”  Macy  will  re¬ 
tire  from  Pacific  Gas  and  Electric 
Co.  Feb.  1  to  become  a  lighting  con¬ 
sultant  in  the  San  Francisco  area.  He 
has  been  with  the  company  32  years 
and  has  headed  the  lighting  advisory 
group  in  the  San  Francisco  Division 
for  many  years.  He  was  responsible 
for  several  important  lighting  devel¬ 
opments  and  fixture  designs. 


AN  AfflllATE  OF  SIGMA  INSTRUMENTS,  INC 


^panway  spacer  t^aoie  ^ysiem 


Zone _ State 


Outstanding 
installation  simplicity 
has  been  designed  into 

AnacondA 


new  Spanway 
Spacer  cable  system 


The  Spainvay  spacer  system  is  as  simple  as  1-2-3. 
(  1  )  The  spacer  is  a  single  solid  piece  of  molded  acrylic 
plastic.  (2)  You  attach  conductors  to  the  Spanway 
simply  by  laying  them  in  the  hooks  and,  (3)  securing 
them  with  a  standard  tie  wire.  There  are  no  nuts,  no 
bolts,  no  locking  rings,  no  hinges,  no  grommets  to  pick 
and  choose — or  lose.  And  no  new  skills  to  teach  or  be 
learned. 


The  Span  way  Spacer  is  self-cleaning — no  ribs 
or  flat  surfaces  to  hold  foreign  materials 
which  can  cause  tracking.  And  the  same  size 
serves  5  Kv  to  15  Kv  installations,  and  also 
accommodates  all  conductor  sizes  in  these  volt¬ 
age  classes,  so  inventory  and  ordering  are 
greatly  simplified. 

Anaconda’s  Spanway  system  is  flexible,  too. 
You  can  use  up  to  three  phase  conductors, 
specify  three  different  conductor  materials, 
five  different  covering  materials. 


For  complete  information,  send  for  your 
free  copy  of  “The  Anaconda  Spanway  Spacer  Cable 
System,”  a  fact-filled  12-page  booklet.  You  can  get 
your  copy  simply  by  filling  in  the  coupon  below  and 
mailing  it  to  Anaconda  Wire  and  Cable  Company,  De¬ 
partment  EFL,  25  Broadway,  NewYork  4,  New  York. 

60240 


ASK  THE  MAN  FROM  ^ 

AnacondA 

ABOUT  SPANWAY  SPACER  CABLE  SYSTEMS 


i&  secure 


i 
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Twelve  Engineering  Salesmen  for 

American  Electric  Heater  Co. 

"American  Beauty"  Solder  Irena 

M 

Pyramid  Instrument  Corp. 

"Amprobe"  Testers 
"Remcon"  lO-Volt  Systems 

A 

Ideal  Industries,  Inc. 

Wire  Nut  Connectors 

Electrician's  Tools 

D 

llsco  Corporation 

Lugs  and  Connectors 

D 

Circle  F  Mfg.  Co. 

Wiring  Devices  B  Control  Switches 

0 

Revere  Electric  Mfg.  Co. 

Complete  Outdoor  Lighting  1 

Y 

Niagara  Transformer  Corp. 

Fewer  and  Distribution  Transformers 

A 

Sanrlcutf  through  heal  distributors 

SaCe^ 

914  E.  3rd  St.  5709  No.  19th  PUce 

LOS  ANGEUS,  CALIF.  PHOENIX,  ARIZ. 

Tel;  MA  4-2306  Tel;  CR  4-3807 

-  i 

ELECTRICAL  ESTIMATING 

FOR 

ELECTRICAL  ENGINEERS 

Constant  innovations  in  already  com¬ 
plicated  construction  make  Estimating  | 
a  distinct  and  exacting  profession.  Esti-  j 
mating  by  the  “square”  or  “cube”  meth¬ 
od  can  be  dangerously  undependable. 
There  can  even  be  substantial  difference 
in  cost  of  two  apparently  similar  proj¬ 
ects. 

Thus,  more  and  more  architects  are 
using  our  estimating  services  as  an  aid 
to  improved  construction.  Our  compara¬ 
tive  costs  of  two  or  more  alternative 
designs  or  systems  aid  in  selecting  the  ! 
one  most  appropriate  for  each  construc¬ 
tion  project.  Our  preliminary  cost  esti-  ! 
mates  enable  architects  to  keep  their  ' 
projects  within  budgetary  cost  limits.  ! 
Electrical  engineers  can  get  comparable  j 
results  thru  the  use  of  our  estimating 
services. 

Why  not  get  dependable  unit  cost  data 
and  estimates  while  designing  your  elec¬ 
trical  projects.  Send  for  complete  details 
of  our  Estimating  Service  for  Electrical 
Engineers. 

LeROY  CONSTRUCTION 
SERVICES 

768  Brannan  Street  UN  1-2483 
San  Francisco  3 


ELEaRICAL  TESTING  SERVICE 

D.C.  HI -POTENTIAL 
ANY  PLACE -ANY  TIME 

•  INSULATION  RESISTANCE 

Charter  Industrial  Engineering  Co. 

Phene;  YUken  1-0427 

•  DIELECTRIC  ABSORPTION 

(or  New  Intlalletiens 

Prevenlalive  Maintenance  Programt 
465  California  St.,  San  Francisco  4,  Calif. 


Iiilllllllliwmniri'i"; . 

I  ARE  YOU  RECEIVING 

I  ELECTRICAL  WEST 
I  ON  A  ROUTE  SLIP? 

1  Why  not  be  receiving  your 
g  own  copy?  You  can  have  it  . 

g  sent  directly  to  your  home  g 

y  where  you  have  more  time  B 

B  to  read.  S 

P  For  only  $3  you  will  re-  | 

H  ceive  12  regular  monthly  g 

J  issues,  plus  12  Mid  Month  m 

B  Newsletters  and  the  an-  g 

F  nual  Buyers  Guide  &  Di-  g  I 

rectory.  a 

Just  put  your  name,  residence  H 

address,  title  and  company  g 

on  a  post  card  and  mail  to:  g 
Electrical  West,  Circulation  g 

Dept.,  68  Post  St.,  San  Fran-  g  | 

cisco  4,  Calif.  B  | 


Wesley  Hicks 

The  electrical  industry  lost  one 
of  its  pioneers  with  the  death  of 
W.  Wesley  Hicks  on  Dec.  8.  He 
was  76.  W'es  Hicks  spent  all  of  his 
adult  years  serving  the  cause  of  elec¬ 
tric  living.  After  attending  Stanford 
University  he  was  a  wireman,  con¬ 
tractor,  electrical  engineer  with  the 
Signal  C^orps,  sales  engineer  for 
the  Cireat  \\’estern  Power  Co.,  and 
founder-president  of  the  Wesix  Elec¬ 
tric  Heater  Co. 

In  1919,  he  clearly  saw  the  con¬ 
venience,  comfort,  flexibility  am! 
safety  that  many  in  the  industry  see 
in  electric  space  heating  today.  He 
founded  the  predecessor  of  the  W’e- 
six  Electric  Heater  Co.  in  that  year. 
Armed  only  with  engineering  knowl¬ 
edge,  vision  and  the  conviction  that 
consistent  cjuality  woidd  make  the 
customer  his  best  salesman,  he  built 
a  major  manufacturing  organization 
with  national  distribution. 

In  1948  he  saw  in  air  ionization 
the  “missing  link”  in  comfort  con¬ 
ditioning.  Some  work  in  this  new 
field  had  been  done  in  Europe  but 
none  in  this  country.  He  made 
generous  contributions  to  the  We¬ 
six  Foundation  to  push  university 
and  medical  school  research  and 
through  W'esix  Engineers  he  devel¬ 
oped  equipment  so  that  today  ion- 
controlled  air  is  available  for  nu¬ 
clear  submarines,  space  vehicles  and 
the  average  American  home. 

►  Frederic  J.  Sutherland,  retired 
some  years  ago  from  Pacific  Gas  and 
Electric  Co.,  .San  Francisco,  who  has 
been  the  official  librarian  for  the 
San  Francisco  Press  &  Union  League 
Club,  died  late  in  October. 

►  Harry  B.  Batchelder,  60,  Central 
Division  sales  manager  for  Puget 
Sound  Power  &  Light  Co.  since  1954, 
died  Nov.  17  following  a  heart  at¬ 
tack.  He  had  worked  for  the  com¬ 
pany  since  1923  at  Leavenworth, 
Wenatchee,  Seattle  and  Renton. 

►  Harry  Barnard,  one  of  the  West¬ 
ern  pioneers  among  manufacturers’ 
representatives  in  San  Francisco  and 
Los  Angeles,  died  Nov.  17,  age  82. 
He  was  associated  with  the  F.  J. 
Airey  Co.  in  Los  Angeles  from  1935 
to  1955,  at  which  time  he  retired. 
He  had  previously  been  with  Curtiss 
Lighting,  Newbery  Electric  and  oth¬ 
er  firms. 

►  T.  Emmet  Ward,  PG  and  E’s  di¬ 
vision  manager  at  Salinas  since  1945, 
died  in  November  following  a  long 
illness. 


SIERRA  PACIFIC  POWER  CO. 
PUTS  PEAKING  POWER  FIRST 

Complete  story  on  K 
the  following  pages  [/ 


Five  low-boy  trailers  begin  35  mile  trip  from  O  Crews  begin  installing  transformer,  fuel  tank 

rail  yards  at  Reno  to  the  Brunswick  Substation  and  associated  equipment,  while  railroad  tie 

at  Carson  City.  beds  are  laid  for  peaking  plant. 


AT  CARSON  CITY. . 
peaking  plant 
in  place 
in  19V2  hours 


The  third  Sierra  Pacific  Peaking  Plant,  installed  at  Carson 
^  City,  demonstrates  the  high  mobility  and  flexibility  of  the 
Electro-Motive  equipment.  Starting  at  8:00  A.M.  on  October 
3,  the  Electro- Motive  MU-60  scheduled  for  Carson  City  was 
loaded  from  rail  cars  onto  low-boy  trailers  for  the  35  mile  trip 
to  Carson  City.  Loading  was  completed  at  3:00  P.M.  and  the 
caravan  arrived  at  the  plant  site  at  7:30  P.M.  Beginning 
at  8:00  A.M.  on  October  4,  the  three  2000  KW  generating 
units,  control  unit,  6000  KVA  transformer  and  20,000  gallon 
fuel  tank  were  unloaded  and  placed  in  position  by  5:00  P.M. 
Photos  detail  moving  and  installation  over  19  hours. 


C  The  Electro- Motive  plant  is  ready  for  final 
electrical  connection  and  piping  at  the  end  of 


second  day. 


Electro- Motive  units,  plus  6000  KVA  step-up 
*  transformer  and  fuel  tank,  begin  arriving  at 
site  evening  of  October  3. 


m 


f 


I 
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To  meet  winter  peak  demands . . . 

SIERRA  PACIFIC  POWER  CO.  ADDS 
THREE  6000  KW  PEAKING  PLANTS 


The  Sierra  Pacific  Power  Company  is  meeting  anticipated  1960-61  Winter 
peak  demands  with  18,000  KW  generated  by  two  new  6,000  KW  Electro- 
Motive  Peaking  Plants  installed  at  Reno,  and  a  third  plant  installed  near 
Carson  City,  Nevada. 

PEAKING  POWER  COMES  FIRST 

Base  load  power  supply  on  the  Sierra  Pacific  system  is  purchased  from 
Pacific  Gas  and  Electric  Company  and  is  transmitted  across  the  Sierra- 
Nevada  range  from  Summit  substation  40  miles  west  of  Reno.  In  addition. 
Sierra  Pacific  Power  Company  supplements  this  base  load  with  four  small 
hydro  plants  with  about  9,000  KW  capacity.  With  the  addition  of  the  three 
Electro-Motive  Peaking  Plants,  Sierra  Pacific  is  putting  peaking  power 
first,  in  their  six  year  plan  of  system  expansion,  to  meet  load  growth  and 
peak  demands. 

Sierra  Pacific  expects  winter  peaks  on  the  system  ranging  up  to  136,000 
KW  during  the  months  of  November  through  February.  Peaks  will  occur 
between  5:00  and  7:00  p.m.,  and  will  require  Peaking  Plant  operation  of 
one  to  four  and  a  half  hours  daily. 

REMOTE  CONTROL  OPERATION 

The  Electro- Motive  Peaking  Plants  are  remotely  controlled  from  the  sys¬ 
tem  dispatch  center  at  Reno.  The  dispatch  center  is  located  35  miles  from 
the  Carson  City  installation  and  three  miles  from  the  Reno  Peaking  Plants. 
Remote  supervisory  control  allows  the  Peaking  Plants  to  start  up,  s5nichro- 
nize,  go  on  the  line  and  operate  unattended.  Output  of  the  imits  is  fed  di¬ 
rectly  into  a  bus  through  a  transformer  connected  to  the  system  base  supply. 

ECONOMICAL  PEAKING  POWER 

The  total  installed  cost  of  the  three  Sierra  Pacific  Peaking  Plants  (includ¬ 
ing  Sit6  preparation  and  all  auxiliary  equipment)  was  below  estimate,  and 
considerably  below  the  cost  of  base  load  generating  equipment  designed  to 
do  the  same  job.  Decentralized  Electro- Motive  Peaking  Plants  were  the 
lowest  cost  solution  to  Sierra  Pacific’s  immediate  problem. 

Electro- Motive  Peaking  Plants  themselves,  together  with  control  equip¬ 
ment,  connecting  cables,  lube  oil  and  supplies,  averaged  $88  p)er  KW,  de¬ 
livered  at  Reno.  Locating  units  at  or  near  load  centers  provides  saving 
in  losses  at  peak  load.  Each  generator  is  rated  2000  KW  2500  KVA,  .8 
power  factor.  This  provides  vars  for  voltage  regulation  benefits  at  the 
time  of  peak. 


For  a  detailed  photo  story  of  the 
Carson  City  installation, 
see  the  opposite  page. 


m 


Two  Electro-Motive  MU-60,  6000  KW,  Peaking  Plants  are 
installed  back-to-back  at  Reno— first  such  installation  in  the 
country.  This  installation  iUustrates  the  building-block  capa¬ 
bilities  of  the  basic  Electro-Motive  Plant  design. 

Such  Peaking  Plants  can  be  installed  with  any  KW  capac¬ 
ity  from  2000  KW  up,  in  increments  of  2000  KW.  Provision 
for  expansion  is  built  in,  too,  making  it  possible  to  increase 
any  given  capacity  from  2,000  KW  to  10,000  KW  utilizing 
same  control  units. 


AT  RENO  .  . . 
two  MU -60 
peaking  plants 
back-to-back 
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Electro -Motive  Division  •  general  motors 

LA  GRANGE,  ILLINOIS  •Offices:  Chicago,  New  York,  St.  Louis,  San  Francisco 
In  Canada:  General  Motors  Diesel  Limited,  London,  Ontario 


Electro- Motive  peaking  plants 
now  available  in  capacities 
up  to  10,000  KW 

The  Electro-Motive  peaking  equipment  line  contains  both  Diesel  and 
dual-fuel  plants  in  a  range  of  sizes,  which  permit  matching  the  plant  to 
exact  requirements  for  the  most  economical  and  efficient  operation  at  the 
lowest  investment.  When  load  growth  occurs,  additional  generating  units 
may  be  added  at  low  incremental  cost  to  bring  the  plant  up  to  desired  size. 

The  reliability  of  Electro- Motive  peaking  units  results  from  many  years 
of  operating  experience  with  the  25,000  GM-567  Diesel  engines  now  in 
service.  This  engine  is  the  heart  of  the  peaking  plant.  Control  equipment 
for  the  peaking  unit  has  evolved  over  a  period  of  six  years  through  more 
than  100  prototype  plants.  And  behind  this  proven,  reliable  plant,  Electro- 
Motive  stands  as  a  single-source  manufacturer  with  single-source  responsi¬ 
bility  for  your  peaking  power  requirements.  Ask  your  Electro-Motive  rep¬ 
resentative  for  complete  details.  With  prompt  action,  Electro-Motive 
Plants  can  be  handling  your  next  jieak  load. 


MU-20  2000  KW  Diesel  MU-40  4000  KW  Diesel  MU-60  6000  KW  Diesel 

MU-14DF  1000  KW  Dual-fuel  MU-28DF  2000  KW  Dual-fuel  MU-42DF  3000  KW  Dual-fuel 


MU-80  8000  KW  Diesel  MU-100  10,000  KW  Diesel 

MU-56DF  4000  KW  Dual-fuel  MU-70DF  5000  KW  Dual-fuel 


Electro -Motive  Division 

General  Motors  La  Grange,  Illinois 

Offices:  Chicago,  New  York,  St.  Louis,  San  Francisco 
In  Canada:  General  Motors  Diesel  Limited,  London,  Ontario 
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Market  Development 


3:  California  Appliance  lakes  around  a  model  kitchen  in  a  truck  to 
show  off  its  built-ins.  H.  Ashmun  of  that  firm  and  Richard  Bran- 
dow  of  Texboro  Cabinet  Corp.  manned  the  exhibit  at  the  show 


20  Words  Won  This  Light  for  Living  Gold  Medallion  Home  on  Mercer  Island 


.M  rs.  Robert  I).  Milloy  of  Seattle,  who  was  planning 
to  build  a  new  home  on  .Mereer  Island,  decideil  to  try 
for  a  |)ri/e  in  the  Edison  Electric  Institute’s  “1959  Why 
I’ll  Like  to  Live  in  a  Light  lor  Living  Home  Lontest.” 
Result:  One  of  four  prizes— a  $20,000  home.  Although 
the  plans  were  furnished,  Mrs.  .Milloy  got  approval  Irom 
Puget  Sound  Power  &:  Light  do.  (who  handled  arrange¬ 


ments  for  EEI)  to  make  some  modifications.  She  won 
cooperation  of  builders,  suppliers,  contractors  and 
others  in  securing  a  house  valued  at  roughly  twice  the 
original  prize.  Shown  left  are  .Mrs.  Milloy,  with  Ken 
Hollingsworth  of  Puget  Power.  Lenter  is  a  section  of 
the  living  room;  right,  the  dining  area.  The  home  was 
given  a  public  showing  last  fall. 


New  Models  at  San  Diego  Show 


The  usual  capacity  crowds  thronged  to  .San  Diego’s 
Balboa  Park  following  Thanksgiving  to  see  the  new 
products  and  get  ideas  for  Lhristmas  giving.  .Attention 
getters  this  year  were  appliances,  both  big  and  small, 
hi-fi  and  TV,  wood  working  tools.  .Another  feature  was 
the  first  public  showing  of  the  Norge  automatic  clean¬ 
ing  eipiipment  for  coin-operated  laundries.  Many  show 
visitors  took  advantage  of  the  offer  to  have  a  garment 
cleaned  free  during  the  show. 


I;  Crnc  C.arier,  Vernon  Lee  C.ook,  president  of  Commercial 
Laundry  and  Dry  Cleaning  Equipment  of  Los  Angeles,  and  Home 
Economist  Kathleen  Brick  get  ready  to  deliver  cleaned  clothes 


2:  Magic  show,  promoting  electric  blankets,  drew  big  crowds 
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We  selected  Mr.  Levitt  to  "see  us”  alter  reading  his  article 
"Marketing  Myopia”  in  the  Haward  Business  Review.  Why 
not,  we  wrote,  “enjoy  the  visceral  feel  of  editorial  greatness” 
by  analyzing  the  electric  utility  industry  from  the  marketing 
viewpoint.  Charmed  indeed— for  a  price— wrote  Mr.  Levitt. 

I  he  following  article  is  the  most  intuitive,  the  most  ob¬ 
jective  and  penetrating  look  at  our  industry  that  we  have 
seen  in  many  a  moon.  If  you  have  an  open  mind,  a  sense  of 
humor  and  a  delight  in  potent  ideas  powerfully  put,  dig  in. 
This  warning  first.  We  sense  that  between  belly  laughs  you 
will  find  .Mr.  L’s  brogans  on  some  exposed  nerves.  Helping 
Mr.  Levitt  wield  the  needle  and  scalpel  is  Walt  .Miller,  our 
cartoonist. 

January  seemed  the  right  time  to  do  it.  January,  because 
it  is  the  season  of  the  year  for  resolution  and  contrition.  This 
year’s  January  for  the  special  reason  that  our  new  President 
will  take  office.  If  .Mr.  Kennedy  tries  to  fulfill  his  campaign 
promises,  the  subject  of  "How  to  be  an  eclectic  utility”  may 
be  timely  indeed.  In  no  other  industry  are  the  customers  also 
the  stockholders,  the  public  and  the  electorate.  We  will  learn 
to  serve  our  customers  the  “cluster  of  values”  they  want,  as 
they  want  them,  or  we  will  perish. 

.\lso  in  the  soul-searching  vein,  we  recommend  the  in¬ 
dustry’s  attention  to  our  survey  “Prices,  Products  and  Pro¬ 
gress.”  Twenty  manufacturers  have  leveled  with  us  on  what 
they  have  had  to  do  to  live  with  tmlay’s  prices.  Question:  Will 
tomorrow’s  users  be  able  to  muster  the  equanimity  it  may 
require  to  live  with  today’s  products? 

i'hen  our  semiannual  appraisal  of  the  Western  economic 
outlook— as  compared  with  the  U.  .S.  as  a  whole.  If  he  didn’t 
have  the  facts  nailed  down,  we  would  suspect  .McGraw-Hill 
Economist  Bill  Brown  of  bucking  for  a  transfer.  The  moral, 
kind  reader:  You’re  in  clover— relatively,  at  least. 

Please  read  This  is  America,  p  1.  It  is  the  first  of  a  series  on 
the  elemental  truths  of  American  free  enterprise.  The  series 
will  be  simple,  down  to  earth,  non  political.  We  make  no 
pretense  of  objectivity!  We  believe  in  government  that  gov¬ 
erns— not  provides.  W’e  feel  that  freedom  guarantees  a  right 
to  succeed— or  to  fail.  We  think  nations,  like  people,  must 
live  within  their  means.  We  contend  that  willing  hard  work 
is  the  essence  of  national  survival.  Charity  is  a  personal,  not 
a  political,  virtue.  We  are  biased  this  way,  and  proud  of  it. 

If  you  feel  strongly  as  we  do,  ask  your  company’s  house 
organ  editor,  ask  your  newspaper  editor,  to  reprint  it.  Send 
it  to  your  friends. 

For  those  who  care  to  reproduce  all  or  part  of  this  series 
we  will  mail  on  request  quality  proofs  for  direct  photo  copy¬ 
ing.  No  charge,  it’s  our  privilege.  After  all.  This  is  America. 


The  industry  has  that  rosy<heekcd  appear¬ 
ance  of  gloHing  health  and  immortality 
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The  marketing  approach  to  business  survival  or 

YOU  MUST  BECOME  AN  ECLEaiC  UTILITY 

THEODORE  I.EVITT.  harvard  graduate  SCHOOL  OF  BUSINESS  ADMINISTRATION 


The  first  business  of  every  business 
IS  to  slay  in  business.  To  ilo  that  you 
can’t  just  rely  on  your  protluction 
loinpeteiue,  raising  your  efficiency, 
cutting  your  distribution  costs, 
speetling  up  your  handling  of  new 
installation  or  maintenance  calls,  or 
on  the  fact  that  you’re  involveil  in 
a  lot  of  presligeful  community  serv¬ 
ice  activities  and  that  you’re  getting 
a  nice  press. 

Staying  in  business  is  a  problem 
lor  every  business,  even  businesses 
which  by  all  outward  appearances 
seem  invincible. 

I  he  electric  utility  industry  has 
that  invincible  look,  that  rosy- 
cheeked  appearance  of  glowing 
health  and  immortality.  Yet  there 
is  every  reason  to  believe  that  this 
is  a  self-deluding  mask.  Behind  it 
there  are  all  kinds  of  suicidal  in- 
ilustry  practices  and  attitudes.  One 
day  they’ll  come  home  to  roost,  not 
with  some  thunderous  bang  that 
sounds  the  industry’s  cataclysmic 
death  knell,  but  with  a  slow  and 
purposeful  accretion. 

One  reason  that  I  sav  that  the 
electric  utility  industry  may  be 
headed  for  trouble  is  because  it  calls 
itself  the  electric  utility  industry.  If 
that  is  what  it  believes  its  business 
to  be,  there  is  a  good  likelihood  that 
it  may  not  stay  in  business.  If  it 


Wall  Street  gives  its  seal  of  approval  so 
ardently  that  even  European  royalty  invests 
in  American  electric  utilities 


defines  itself  as  the  electric  utility 
industry,  it  will  automatically  con¬ 
fine  itself  to  thinking  in  terms  that 
keep  it  from  prospering  ami  living. 

.All  this  sounds  pretty  ominous,  1 
know.  The  weight  of  a  lot  of  solid 
evidence  would  seem  to  be  against 
such  a  gloomy  outlook.  Alter  all, 
electricity  is  not  one  of  those  exotic 
new  Buck  Rogers  ideas.  It  has  a 
long,  solid  anil  successful  history. 
'I'he  wiorlil  is  committed  to  its  enor¬ 
mously  expanding  use  in  numerous 
ways.  The  electric  utility  companies 
are  run  by  the  nation’s  most  sea¬ 
soned  and  respected  executives.  All 
together,  the  companies  are  prob¬ 
ably  in  better  financial  condition 
than  those  of  any  other  industry. 
.\nil  to  top  it  off.  Wall  Street  gives 
its  oflicial  seal  of  approval  so  ar¬ 
dently  that  even  European  royally 
invests  in  .American  electric  utilities. 

This  is  a  very  reassuring  picture— 
for  the  present.  But  what  about  the 
future?  Some  indication  of  how  fast 
the  tide  can  turn  is  provided  by  the 
inglorious  history  of  American  rail¬ 
roads.  Fifty  years  ago  they  were  ac- 
clairneil  more  lyrically  than  electric 
utilities  are  today.  Not  only  were 
they  considered  a  sound  and  solid 
industry,  but  also  a  growth  industry 
of  almost  unlimited  possibilities.  I 
ask  the  reader  to  pause  momentarily 
to  reread  the  preceding  paragraph 
and  substitute  the  word  “railroad” 
wherever  the  words  electricity  or 
electric  utility  appear.  This  gives  you 
a  modest  idea  of  what  was  so  en¬ 
thusiastically  said  about  American 
railroads  only  50  years  ago. 

The  railroatl  was  hailed  as  a  sort 
of  industrial  messiah,  the  culmina¬ 
tion  of  civilization,  the  zenith  of 
technological  efficiency,  the  immor¬ 
tal  mark  of  our  final  conquest  of 
time  and  space.  It  was  not  only 
hailed  as  a  prodigious  growth  in¬ 
dustry  of  Brobdingnagian  possibili¬ 
ties  but,  more  important,  as  a  sym¬ 
bol  that  marks  the  epochs  of  man.  It 
was  considered  the  most  advanced 
physical  and  social  organization  of 
the  entire  19th  century— “an  institu¬ 
tion,  an  image  of  man,  a  tradition,  a 
code  of  honor,  a  source  of  poetry,  a 
nursery  of  boyhood  desire,  the  sub- 
limest  of  toys.”  To  have  suggested  to 
anyone  then  that  in  .^0  years  most 


laihoad  companies  would  be  in  re¬ 
ceivership  and  in  shabby  disgrace, 
and  that  in  10  years  most  ot  them 
would  be  out  of  or  trying  desperate¬ 
ly  to  get  out  ot  passenger  service  op¬ 
erations— to  have  suggested  this  50 
years  ago  would  have  marked  a  man 
as  utterly  insane.  It  was  not  even  a 
tjuestion  worth  entertaining,  let 
alone  answering  or,  for  that  matter, 
asking.  But  today  with  our  20-20 
hindsight,  the  inglorious  decline  of 
this  once-glorious  industry  doesn’t 
seem  so  improbable.  Is  it  possible 
that  in  50  years  we  might  sec  a  sim¬ 
ilar  retrospective  picture  of  a  once- 
glorious  electric  utility  indu.stry?  Or 
is  this  as  ridiculous  a  possibility  lo- 


Customt-r  orientation  is  needed  to  avoid 
a.stigmatic  policies  that  lead  to  suicide 


day  as  it  seemed  for  the  invincible 
railroads  50  years  ago? 

The  railroad  industry  is  an  ob 
vious  kissing  cousin  of  the  electric 
utility  industry.  It,  like  electric  util¬ 
ities  now,  seemed  to  be  what  econ¬ 
omists  call  a  natural  monofxtly.  Like 
the  electric  utilities,  nothing  effec¬ 
tively  competed  with  the  railroads 
for  simplicity,  speed,  flexibility  or 
economy.  Their  superior  merits 
were  so  pervasive  that,  for  most  pur¬ 
poses,  competition  was  helpless.  Be¬ 
cause  of  this  fact,  because  of  the  ab¬ 
sence  of  adequate  competition,  rail¬ 
road  prices  and  operations  were 
closely  regulated  by  government  au 
thorities. 
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The  Decline  and  Fail 

A  look  at  why  the  railroads  de- 
sceniled  so  rapidly  and  so  low  is  in¬ 
structive  lor  the  electric  utility  ex¬ 
ecutives  who  now  live  with  the  com- 
lorting  anil  even  tranquilizing 
thought  that  their  companies  are  on 
some  automatic  escalator  that  magic¬ 
ally  doubles  their  business  every  8 
or  12  vears. 

1  Ix^lieve  the  major  reason  the 
railroads  descended  into  fiscal  pur- 
gatorv  is  that  they  defined  them¬ 
selves  as  being  in  the  railroad  busi¬ 
ness  instead  of  the  transportation 
business.  They  were  product  orient- 
eil  rather  than  customer  oriented. 
Hence  they  constantly  looked  to¬ 
ward  making  and  running  better 
trains,  not  toward  providing  their 
customers  with  better  transporta¬ 
tion.  Being  product  oriented  boxed 
them  in.  Had  they  been  customer 
oriented  they  woidd  have  tried  vig¬ 
orously  to  provide  whatever  cluster 


The  first  rule  of  survival:  Define  your 
industrv  in  the  broadest  possible  terms 


of  values  their  customers  preferred, 
regardless  of  the  consequences  for 
their  enormous  investment  in  rail¬ 
roads.  In  other  words,  they  would 
have  gotten  into  the  trucking  busi¬ 
ness,  into  the  bus  business,  into  the 
pipe-line  business,  into  the  airlines 
business  and  into  the  commercial 
communication  business.  It  does  no 
good  to  provide  the  world’s  best  rail 
transportation  when  people  prefer 
airplanes.  It  does  no  good  to  declare 
pridefully  today  that  the  railroads 
are  even  now  the  lowest  cost  pro¬ 
ducer  of  mass  transftortation,  either 
for  people  or  for  goods,  when  it  is 
something  other  than  rock-bottom 
per-mile  prices  that  people  want.  It’s 
what  the  customer,  not  the  seller, 
wants  that  counts. 

The  point  is,  a  business  must  be 
thoroughly  customer  oriented  if  it 


iv  to  avoiil  astigmatic  policies  that 
lead  ilown  a  suicidal  path.  .Making 
the  world’s  greatest  anil  cheapest 
buggy  whips  saved  nobody  from  the 
latal  inroads  of  the  automobile  revo¬ 
lution.  .Making  the  world’s  best  and 
cheapest  vacitum  tubes  will  not  keep 
you  trom  being  destroyeil  by  the  ver¬ 
satility  of  the  more  costly  transistors. 
Doing  the  best  customer-serving  job 
of  dry  cleaning  and  linished-product 
delivery  will  not  protect  you  from 
serious  loss  of  business  to  the  wash- 
and-wear  revolution.  Similarly,  Ink¬ 
ing  the  world's  best  elcxtric  utility 
company  is  no  more  guarantee  of 
your  prosperity  and  survival  than 
i)eing  the  world’s  l)est  kerosc-ne  lamp 
manufacturer  was  a  guarantee  of  its 
survival. 

The  first  rule  of  survival  is  that 
you  must  define  your  industry  in  the 
broadest  possible  terms.  If  you  don’t, 
you  automatically  foreclose  oppor¬ 
tunities  that  lie  ahead.  You  auto¬ 
matically  tie  yourself  up  with  in¬ 
flexible  and  therefore  suicidal 
policies. 

The  wav  to  define  your  industry 
properly  is  to  look  first  at  what  your 
customer  buys  and  what  she  needs. 
When  she  uses  her  .Mixmaster,  she’s 
not  buying  electricity,  she’s  buying 
energy.  The  same  is  true  of  the  fac¬ 
tory,  whether  it  uses  energy  to  run 
a  machine,  to  light  the  plant  or  to 
air  condition  the  office. 

The  customer  doesn’t  care  how 
that  energy  is  produced  (or  by 
whom),  only  that  it  is  quickly,  con¬ 
veniently,  flexibly  and  economically 
available. 

.Actually,  the  customer  doesn’t 
want  energy  at  all.  What  the  cus¬ 
tomer  wants  is  that  the  Mixmaster 
runs,  that  the  machine  works,  that 
the  plant  is  bright  and  the  office 
cool.  Energy  is  a  necessary  condi¬ 
tion,  but  not  itself  a  satisfying  one. 


The  povkcr  image:  A  cu.stomer  becomes 
aware  ot  the  energy  provided  hy  the  utility 


People  can’t  see  it,  can’t  touch  it, 
can’t  smell  it  and  can’t  taste  it.  It  is 
a  phantom  product.  They  can’t  get 
very  excited  al>out  it  one  way  or  the 
other. 


the  product  the  utility  produces 


The  Power  Image 

There  are  only  three  situations 
when  they  are  aware  of  the  energy 
provided  by  utilities,  none  of  them 
pleasant.  One  is  during  a  power  fail¬ 
ure  and  then,  instead  of  counting 
the  blessing  of  its  quiet  and  unin¬ 
terrupted  availability  during  normal 
times,  they  curse  their  brief  incon¬ 
venience  and  the  failure  of  the  util¬ 
ity  company  to  restore  service  im¬ 
mediately. 

The  other  time  they  are  aware  of 
it  is  when  they  get  their  bill.  Since 
the  product  has  no  tangible  reality 
they  can’t  fondle  it  fondly  and  ad¬ 
mire  the  gooil  buy  they  got  for  the 
price.  Nobody  feels  very  endeared 
to  a  ghost,  especially  when  its  value 
is  so  ambiguous. 

Finally,  people  are  aware  of  elec¬ 
tricity  when  they  see  their  neighbor¬ 
hoods  vidgarized  by  power  lines  and 
utility  poles. 

All  this  means  that  the  consumer 
has  no  strong  attachment  to  the 
product  that  the  electric  utility  in¬ 
dustry  produces;  that  he  is  actually 
in  a  receptive  mood  for  alternative 
ways  of  getting  energy.  This  is  an 
enormously  important  fact,  not  just 
a  piece  of  conjectural  fancy.  A  phan¬ 
tom  product  is  a  vulnerable  product. 
People  can  feel,  see,  play  with,  and 
personally  identify  with  a  car.  They 
won’t  accept  substitutes  very  quick- 
Iv— not  even  eminently  sound  ideas 
like  monorails  for  commuters.  But 
electricity!  Who  cares?  Just  so  long 
as  the  house  is  bright,  the  gadgets 
work  and  there’s  no  trouble  getting 
and  keeping  it. 

A  rechargeable  storage  battery  or 
fuel  cell  sitting  silently  in  some 
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closet  and  ticking  off  energy  for  the 
entire  house  might  be  much  more 
attractive  than  the  way  energy  is 
now  provided.  Or  perhaps  solar  en¬ 
ergy  is  more  convenient  and  reliable. 
Koth  ways  offer  benefits  and  ad¬ 
vantages  that  present  methods  do 
not.  And  both  are  fairly  near-term 
possibilities. 

Dozens  of  American,  British, 
Dutch,  French  and  German  com¬ 
panies,  as  well  as  Soviet  laboratories, 
have  made  enormous  progress  in  de¬ 
veloping  silent,  smokeless,  nonheat¬ 
ing  power  plants  of  modest  si/es  and 
enormous  output.  The  most  ad¬ 
vanced  work  is  on  the  fuel  cell, 
though  there  are  other  possibilities 
with  different  kinds  of  attributes, 
such  as  thermoelectric  generators, 
thermionic  generators  and  magneto¬ 
hydrodynamic  converters. 

Aside  from  the  obvious  customer¬ 
serving  potentials  of  these  power  sys¬ 
tems  and  their  potential  for  provid¬ 
ing  each  home  and  plant  with  its 
own  silent  power  rc*servoir,  two  oth¬ 
er  highly  significant  facts  stand  out. 
One,  the  comj)anies  actively  doing 
fuel  cell  research  cover  a  wide  spec¬ 
trum  of  industries,  including  auto¬ 
mobile  manufacturers,  oil  refiners, 
battery  companies,  electronic  com¬ 
panies,  chemical  companies,  electt  ic 
machinery  companies,  independent 
laboratories,  the  U.  S.  government, 
anil  even  a  hearing  aid  manufactur¬ 
er.  This  proliferation  of  industries 
working  in  this  area  is  of  the  great¬ 
est  significance.  It  means  that  the 
heavy  competition  which  the  electric 
utility  companies  face  is  no  longer 
limited  to  natural  gas.  A  lot  of  other 
industries  are  pursuing  new  custom¬ 
er-serving  profit-building  alterna¬ 
tives  to  the  present  ways  of  deliver¬ 
ing  energy  to  the  customer.  One  of 
these  days,  while  everyone  else  is 
speculating  about  the  possible  im¬ 
pact  of  atomic-powered  central  gen¬ 
erators,  there  will  be  wholesale 
break-throughs  on  another  front  to 
obsolesce  everything  that  now  exists. 

This  leads  us  to  our  second  point. 
If  all  these  companies  are  making 
this  kind  of  progress  on  fuel  cells 
and  other  power  systems,  what 
should  the  electric  utilities  be  doing? 
Since  their  entire  assets  and  know¬ 
how  are  tied  up  in  the  present  way 
of  generating  and  delivering  energy, 
should  they  therefore  try  to  protect 
these  investments  by  improving 
what  they  alreadv  do  quite  well? 

The  answer,  1  believe,  depends 
not  on  how  much  you  have  invested 
in  the  present,  but  on  what  best 
serves  consumer  needs  in  the  future. 
The  most  important  thing  today  is 
to  avoid  the  disastrous  astigmatism 
of  the  buggy  whip  and  the  railroad 


companies.  The  important  thing  is 
to  get  in  league  with  the  customer, 
to  work  at  developing  those  things 
which  l>est  serve  him  as  he  sees  hLs 
needs,  not  as  they  are  seen  by  elec¬ 
tric  utility  companies  with  their  un¬ 
derstandable  bias  in  favor  of  their 
own  present  way  of  doing  things. 

W'hen  he  first  bought  the  auto¬ 
mobile,  the  customer  bought  a  more 
complicated  and  more  expensive  and 
even  less  reliable  mechanism  than 
he'd  been  used  to.  But  no  amount  of 
stentorian  logic  by  the  buggy  whip 
manufacturers  persuaded  him  of  his 
alleged  error.  The  customer  buys 
more  expensive  and  harder-to-store 
fro/en  pies,  and  no  amount  of  ar¬ 
gument  by  the  corner  baker  keeps 


may  ob.solescc  everything  now  existing 

tlie  trend  from  accelerating.  He  buys 
unbelievably  complicated  and  costly 
computing  machines  when  a  reason¬ 
ably  bright  college  senior  could 
show  him  that  with  less  money  and 
less  upheaval  he  could  get  greater 
benefits  if  he  only  reorganized  a  few 
departments  and  bought  some  rela¬ 
tively  inexpensive  and  simple  ac¬ 
counting  machines.  But  no,  he  goes 
his  self-willed  way.  And  so  it  goes 
everywhere. 

^Vhat  the  electric  utility  com¬ 
panies  must  obviously  do,  either  in¬ 
dividually  as  a  few  have  done  with 
the  fuel  cell,  or  collectively,  is  to 
thoroughly  and  enthusiastically  re¬ 
search  alternative  power  systems. 
The  fact  that  they  would  be  joining 
their  enemies  in  jeopardizing  their 
present  investments  is  entirely  be¬ 
side  the  |>oint.  The  work  of  numer¬ 
ous  other  industries  is  already  plot¬ 
ting  the  obsolescence  of  electric  util¬ 
ity  companies  as  we  know  them  to¬ 
day.  Hence  they  have  no  choice  but 
to  join  their  competitors  in  the 
search  for  what  will  probably  be  a 
customer-serving  improvement.  If 
they  join  the  search  thev  have  a 
chance  of  continuing  their  present 
role  of  supplying  energy.  If  they 
don’t,  they  may  find  themselves  as 
prostrate  50  years  from  now  as  the 
nation’s  railroads  have  become.  The 
age  of  the  swaggering  big  business 


tycoon  is  gone,  and  not  because  we 
have  run  out  of  diamond  stickpins, 
gold  watch  fobs  and  beaver  top  hats. 
It  is  gone  because  those  giant  men 
of  consummate  energy,  imagination 
and  cunning  who  created  this  sym- 
l>ol  of  -Vmerica’s  Promethean  busi- 
nc'ss  prowc*ss— the  great  railroad  mas¬ 
ter  builders  of  the  past— these  men 
took  with  them  to  their  graves  the 
kind  of  comprehensive  imagination 
that  made  the  railroads  great  and 
American  capitalism  the  trium¬ 
phantly  audacious  organism  of  eco¬ 
nomic  experimentation  and  produc¬ 
tivity  that  we  may  no  longer  be. 

If  the  utilities  are  going  to  do  the 
kind  of  basic  energy  research  that’s 
needed  for  their  survival,  they  can’t 
make  it  just  a  token  or  grudging  ac¬ 
tivity.  It  has  to  be  vigorous,  cledi- 
cated,  and  involve  an  all-out  long¬ 
term  commitment.  If  it  isn’t,  there 
will  be  failure. 

The  railroads  again  are  a  good 
example.  In  the  I9‘i0s  some  of  them 
tried  to  get  into  the  airline  business 
but  the  Interstate  (>ommerce  Com¬ 
mission  kept  them  out.  Others  got 
into  trucking,  waterway  shipping 
and  bus-line  operation.  Later  one  of 
them  effectively  got  into  oil  pipe¬ 
lining.  But  in  these  early  efforts  to 
get  into  other  lines  of  transportation 
the  companies  didn’t  really  do  it 
with  vigor  and  enthusiasm.  They  did 
it  negatively,  to  slow  others  down, 
not  to  accelerate  their  own  growth. 


Other  industries  are  already  plotting  ob¬ 
solescence  of  electric  utilities 

When  the  authorities  turned  them 
down  they  didn’t  really  continue  the 
fight,  because  they  didn’t  really  want 
to  win.  .And  when  they  did  continue 
it,  it  sometimes  looked  more  as  if  it 
were  for  the  record  than  for  keeps. 

Getting  vigorously  into  fuel  cell 
and  other  research  is  not  just  a  de¬ 
fensive  idea.  It  must  be  viewed  as  a 
positive  act  of  entrepreneurial  push. 
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The  tuel  cell  has  enormous  giowih 
and  business-building  possibdities. 
One  electric  utility  that  is  already 
doing  new  power  plant  research  has 
helped  develop  an  electric  storage 
battery  designed  to  operate  automo¬ 
biles.  At  night  the  motorist  simply 
plugs  the  battery  into  an  electric  out¬ 
let  in  his  garage  and  this  recharges 
the  battery  for  use  the  next  day.  In 
this  way  the  utility  hopes  to  creat<; 
a  big  market  for  its  off-peak  general 
ing  capacity. 

Now  offhand  this  looks  like  a  real¬ 
ly  shrewd  notion.  It  certainly  would 
pull  in  the  profit.  The  fellow  who 
thought  it  up  is  a  smart  manager  be¬ 
cause  he  knows  that  keeping  the 


The  basic  energy  research  needed  for  sur¬ 
vival  can’t  be  a  grudging  activity 

overhead  fully  productive  24  hours  a 
day  really  pays  off.  The  fellow  wha 
invented  the  battery  is  a  smart  engi¬ 
neer,  and  that’s  what  we  need  more 
of,  smart  engineers. 

But  the  fact  is  that  what  really 
stands  out  here  as  the  genius  idea  is 
neither  of  these  two.  What  is  really 
smart  is  the  realization  that  gasolin; 
is  a  phantom  product  that  people 
don’t  really  want.  What  they  want 
is  the  use  of  their  cars.  They  don’t 
like  stopping  at  gas  stations  because 
they  don’t  get  anything  except  held 
up  from  going  quickly  to  where  they 
want  to  go.  They  hate  to  stop  for 
gas.  Hence  the  idea  of  enabling 
them  to  run  their  cars  without  irri¬ 
tating  gas-station  stoppages  is  enor¬ 
mously  appealing,  and  that’s  what 
makes  the  overnight  rechargeable 
automotive  power  plant  such  a  pow¬ 
erful  idea  with  such  powerful  possi¬ 
bilities.  People  really  want  it. 

The  fuel  cell  would  also  make  en¬ 
ergy  easily  available  in  remote  or  in¬ 
accessible  areas.  It  would  create  a 
market  for  itself  in  numerous  ways 
and  places  where  electric  power  is 
not  now  available. 

Lesson  From  Ma  Bell 

The  utilities  should  take  a  lesson 
from  the  American  Telephone  &: 


1  ckgraph  Co.  Here  is  a  natural  mo¬ 
nopoly,  as  eminently  qualified  for 
nationalization  as  the  post  office. 
Vet  contrary  to  the  electric  utility 
companies,  nobody  ever  proclaims 
AT&T’s  eligibility  for  government 
ownership.  The  reason  is  its  success¬ 
ful  profit-making  formula  of  un¬ 
compromising  ilevotion  to  taking 
care  of  the  customer’s  needs.  Here 
are  the  rules  laid  down  by  Theodore 
V'ail,  Mother  Bell’s  president  over 
60  years  ago: 

1.  Dedicated,  no-quibbling,  all-out 
and  dignified  sendee  to  the  cus¬ 
tomer.  Nothing  would  not  be  done, 
no  excuses  were  to  be  offered,  and  in 
the  company’s  direct  contact  with 
customers  they  were  to  be  treated 
with  royal  regaid  and  served  with 
dispatch. 

2.  /IT&'r  was  to  undertake  a  con¬ 
tinuous  and  ingorous  program  of 
product  improvement  and  communi¬ 
cations  innovation— bringing  the  re¬ 
sults  to  the  public  as  fast  and  as 
cheaply  as  possible.  While  American 
railroads  sat  back,  fat  and  self-satis¬ 
fied  as  airlines  and  trucks  stole  their 
business,  A  I  &T,  with  no  competi¬ 
tors,  was  being  restless,  creative,  pro¬ 
ductive  and  an  enormously  good 
provider. 

3.  The  company  management  was 
to  make  it  an  uncompromisable  duty 
to  provide  service  wherever  it  was 
demanded,  regardless  of  difficulties 
and  cost;  and  it  ivas  to  assume  the 
obligation  of  finding  the  necessary 
capital  and  making  the  necessary 
profit  to  do  the  job—ivithout  run¬ 
ning  to  government  for  subsidies 
and  handouts. 

The  merits  of  this  policy  are  mag¬ 
nificently  self-evident.  The  company 
viewed  itself  as  being  in  the  com¬ 
munications  business,  and  it  got  into 
it  enthusiastically.  The  Bell  Labora¬ 
tories  have  created  numerous  tech¬ 
nological  break-throughs.  Western 
Electric  Co.,  its  manufacturing  sub¬ 
sidiary,  has  been  a  supplier  that 
makes  for  &T  what  .AT&T,  not 
some  outsider,  decides  it  needs  and 
wants.  .And  when  it  comes  to  the 
most  minor  details  of  in-home  tele¬ 
phone  or  plant-to-plant  microwave 
service.  Bell  is  not  only  on  the  job 
quickly  and  efficiently,  but  more  im¬ 
portant  it  produces  a  constant 
stream  of  product  and  service  inno 
vations  for  the  benefit  of  its  cus¬ 
tomers.  The  result  is  not  only  great¬ 
er  customer  .satisfaction,  but  actu¬ 
ally  cu-stomer  creation. 

When  it  comes  to  technological 


innovation,  product  development 
and  service  improvement,  electric 
utilities  have  a  rather  dismal  record. 
They  have  relied  almost  completely 
on  their  suppliers  to  do  the  indus¬ 
try’s  research  and  innovating.  They 
have  relied  almost  completely  on  ap¬ 
pliance  and  machine  companies  to 
create  and  expand  the  market  for 
electric  energy.  They  have  let  fast- 
talking  housing  developers  call  the 
tune  on  power-line  installations, 
with  the  result  that  they  are  usually 
aboveground,  where  they  hurt  the 
utility  companies  in  two  ways:  they 
are  more  prone  to  service  interrup¬ 
tions  and  they  vulgarize  the  neigh¬ 
borhoods,  for  which  the  utilities  get 
the  blame. 

An  industry  that  waits  on  others 
to  create  and  maintain  its  market  is 
headed  for  trouble.  .An  industry  that 
does  not  systematically  explore  all 
the  possibilities  of  customer  service, 
no  matter  where  these  lead,  is  head¬ 
ed  for  trouble.  An  industry  that 
thinks  of  itself  as  producing  a  nar¬ 
row  product  or  a  specific  service 
rather  than  a  broad  spectrum  of 
complex  customer  satisfactions— such 
an  industry  is  headed  for  trouble. 
And  an  industry  that  has  all  these 
failings  all  at  once,  such  an  industry 
is  a  dead-sure  candidate  for  early 
obsolescence,  no  matter  how  invinc¬ 
ible  it  now  looks.  This  conclusion  is 
not  my  judgment.  It  is  the  judgment 
of  history. 


Ma  Bell  has  a  succes.sful  profit-making 
formula  of  uncompromising  devotion  to 
customer  needs.  The  result  is  greater  satis¬ 
faction  and  actual  customer  creation 
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Barred  from  the  discussion  of  market  problems  with  competitors 
by  law,  plagued  with  overcapacity,  whipsawed  by  foreign  com¬ 
petitors,  the  electrical  manufacturing  industry  has  plunged  into  a 
pricing  conflict.  Whatever  the  cause,  our  industry  had  best  begin 
reckoning  with  the  results.  To  get  the  facts,  the  editors  of  Electrical 
West  have  asked  a  cross  section  of  the  industry  penetrating 
questions  about  .  .  . 

PRICES,  PRODUCTS  AND  PROGRESS 

An  Electrical  West  Staff  Report 


The  facts  presented  in  this  survey  represent  the 
combined  thinking  of  the  top  management  of  20  of 
the  leading  electrical  equipment  manufacturers  in  the 
country.  With  the  statistical  facts  are  pertinent  com¬ 
ments  that  have  been  received. 

rhese  comments  have  been  condensed  for  clarity  and 
to  [Jiotect  the  respondents’  anonymity.  Every  effort  has 
been  made  not  to  color  the  facts  or  to  use  them  in  sup¬ 
port  of  preconceived  ideas. 


Our  efforts  at  objectivity  have  been  aided  by  the 
candor  and  honesty  with  which  these  in-the-bind  mana¬ 
gers  have  responded.  Without  crying,  complaining  or 
finger  pointing,  they  have  recognized  the  two-sided 
nature  of  the  problem.  No  Pollyannas,  they  are  taking 
action-coming  up  with  answers  that  enable  them  to 
exist  and  make  a  profit.  But  the  answers  affect  their 
products.  And  products  affect  users.  Here  then  is  a 
forum  on  prices,  products  and  progress. 


I  —  Capital  Expenditures 

1.  Have  you  canceled  or  set  back  any  plans  for  new  plant  expansion  as  a  result  of  the 

present  price  profit  situation?  . 

2.  Have  you  canceled  or  set  back  plans  for  modernization  of  facilities? . 

3.  Have  you  postponed  tooling  up  for  new  products,  the  designs  for  which  have  already 

been  completed?  . 

4.  Are  you  contemplating  dropping  special  products  out  of  the  line  and  concentrating 

on  the  production  of  only  those  that  are  money  makers?  . 

5.  Have  you  begun  to  use  or  consider  using  foreign  components  as  a  means  of  meeting 

present  price  levels?  . . 


Yes 

No 

17% 

83% 

22 

78 

22 

78 

72 

18 

28 

72 

One  trend  is  clear.  Manufacturers  will  not  carry 
special  products  or  full  lines  of  products  unless  they 
make  money.  Here’s  what  they  say. 

"We  have  stopped  manufacturing  items  which  do 
not  pav  overhead  plus  a  reasonable  profit.  VV’e 
thus  have  lower  sales  volume  but  bettered  profit.’’ 


ments  were  vocal  indeed. 

“We  have  made  surveys  of  the  availability  of  for¬ 
eign  materials,  components,  tooling,  etc.,  in  case 
such  competitors  turned  to  such  sources,  and  we 
are  compelled  to  follow  suit  in  order  to  maintain 
a  profit  margin  in  our  business." 


"We  have  simplified  the  products  and  simplified 
the  line  to  hold  down  costs  by  eliminating  the 
whimsical  frills  of  individual  buyers.” 

The  responses  to  the  other  questions  require  .some 
analysis.  How  serious  is  it  that  20^  of  a  representative 
sample  of  the  industry  has  set  back  expansion,  mod¬ 
ernization  and  retooling?  The  maxim  that  “as  capital 
spending  goes,  so  goes  the  nation”  as  set  forth  by  Mc- 
Ciraw-Hill  economists  should  give  us  cause  for  concern. 

Is  it  significant  that  28%  are  looking  to  foreign 
sources  of  supply  as  a  means  of  making  profit  at  today’s 
prices?  Remember,  these  people  are  power  customers. 
On  the  subject  of  foreign  supply,  industry  manage- 


“If  the  present  tendency  in  utility  buying  persists, 
I  am  sure  that  you  will  find  Europe  and  Japan 
outstripping  us  in  technological  advances  and  in 
heavy  electrical  machinery.” 

“We  have  not  seriously  contemplated  the  use  o( 
foreign  components  for  several  reasons.  (1)  The 
lack  of  control  of  foreign  suppliers;  (2)  the  feeling 
that  if  we  buy  foreign  components  we  have  no 
reason  to  complain  if  our  customers  buy  foreign 
components;  (3)  the  confidence  that  we  can  get 
our  employees’  support  in  trying  to  keep  jobs 
here;  (4)  the  feeling  that  if  jobs  continue  to  be 
exported  preventive  legislation  will  surely  follow.” 


II  —  Research 

1.  Has  the  emphasis  in  your  researching  development  shifted  materially  from  product 

improvement  to  cost  reduction  activity?  . 

2.  Has  the  price  situation  caused  a  reduction  in  R&D  expenditures?  . 

.3.  Have  you  dropped  or  furloughed  any  research  people?  . 

4.  Have  you  shut  down  any  research  facilities  or  cut  back  on  plans  for  expanding  new 

research  facilities?  . 


Yes 

No 

72% 

28% 

41 

59 

38 

62 

17 

83 

48 


Electrical  West— Vol.  126,  No.  1 


A  clear  trend  to  R&:D  as  a  cost  cutting  tool:  40%  ol 
the  companies  cutting  Rlirl)  expenditures,  laying  off 
researchers;  17%  holding  back  on  capital  expansion  for 
research.  No  reasonable  member  of  the  industry  can 
infer  long-term  benefits  for  anyone  from  this  picture. 
Exceptions— some  have  increased  R&:D  as  a  competitive 
measure.  Here  are  the  comments. 

“We  are  actually  increasing  our  R&:D  activity, 
which  is  directed  both  on  new  products  anti  cost 
reduction  activities  that  do  not  affect  quality. 
We  have  postponed  the  motlernization  of  one  ot 
our  laboratories.” 


"We  have  placed  most  emphasis  on  getting  our 
regular  line  redesigned  and  in  a  most  competi¬ 
tive  position.” 

“Once  we  thought  we  couldn’t  afford  an  R&D 
department— now  we  feel  we  can’t  afford  to  do 
without  it.” 

“We  are  carefully  reviewing  capital  expenditure 
requests  for  R&D  facilities  and  equipment  to 
make  certain  they  are  absolutely  necessary.” 

“Ciontinuation  of  existing  price  levels  will  even¬ 
tually  result  in  curtailment  of  R&D.” 


Ill  —  Engineering  and  Production 


2.  Have  you  increased  or  decreased  your  engineering  staff? 


I.  Will  efforts  to  design  to  existing  price  levels  result  in  l>etter  or  poorer 
products  from  the  user’s  viewpoint?  . 

No  Cdiange 

.  427o 

N’o  Change 

3.  Have  you  decreased  your  engineering  field  staff?  .  5$% 

4.  Has  the  price  situation  encouraged  automation  in  your  operation?  . 

5.  Is  the  profit  sejueeze  tending  to  reduce  the  number  of  quality  control 

|)oinLs  in  your  production  line?  . 

6.  Which  sch(H)l  of  thought  do  you  subscrilje  to  — 

1.  Keep  factory'  operating  by  taking  businc*ss  at  whatever  prices  are 

necessary?  . 

2.  Shut  down  factory  operations  that  cannot  contribute  to  overhead 

and  profit?  . 


Here  is  the  heart  of  the  problem  from  the  usei’s 
viewpoint.  Present  design  efforts  will  result  in  poorer 
products.  How’  these  poorer  products  will  perform, 
what  added  maintenance  costs  will  be,  only  time  can 
tell,  but  message  is  clear.  Looking  for  bright  spots  it 
is  possible  to  point  to  increased  automation  as  an  im 
provement  that  should  result  in  reduced  costs  at  no 
sacrifice  in  quality. 


Poorer 

Better 

93%, 

7% 

Increase 

Decrease 

23% 

35%, 

Yes 

No 

18%, 

29%, 

74  %o 

26%, 

7% 

93%, 

8%, 

92%, 

the  value 

of  prod- 

nets  to  our  customers.” 

“Products  are  being  designed  closer  to  name-plate 
ratings.” 

“All  cost  reduction  programs  are  now  well  into 
the  area  of  diminishing  returns.  Continued  price 
pressure  woidd  become  costly  to  our  customers.” 


“W’e  have  substituted  hot  molded  for  cold  molded 
parts,  reduced  copper  content,  and  selected  lighter 
gage  steel.” 

“Material  substitution  such  as  malleable  iron  for 
brass  is  the  most  significant  step  to  date.  Reduc¬ 
tion  of  reserved  capacity  will  follow  a  continua¬ 
tion  of  existing  prices.” 

“All  designs  are  being  reviewed  to  find  w'ays  of 
reducing  cost  without  sacrificing  performance.” 

“We  are  reviewing  products  carefully  from  all 
angles  with  the  intent  of  reducing  costs  but  we 


“We  are  reducing  safety  factors,  eliminating  frills 
and  substituting  materials.” 

“\Ve  have  an  all-out  program  to  reduce  costs. 
Suppliers  are  being  called  in  to  work  with  our 
engineering  department  on  cost  reduction.” 

“We  are  substituting  materials  where  possible  and 
are  reducing  the  size  of  equipment.  Some  of  the 
reductions  are  radical  enough  to  be  shocking.” 

“New  products  are  being  designed  which  incor¬ 
porate  all  minimum  NEXIA  standards.  Conserva¬ 
tive  design  and  plus  features  are  being  cut  back.” 


IV  —  Marketing 

1.  Do  you  think  there  are  indications  that  a  return  to  normal  prices  will 

come  in  1961?  . 

2.  Has  the  price  situation  caused  you  to  increase  or  decrea.se  your  total  No  (Change 

marketing  force?  .  .50% 

3.  .4re  you  reducing  factory  inventory  of  completed  goods?  . 

4.  Have  you  reduced  district  office  stock  or  field  inventories?  . 

5.  Will  the  present  price  situation  affect  your  contribution  (men,  money 

or  time)  to  such  things  as  NEM.\,  standardization  programs,  etc.?  . 


\’es 

No 

11% 

89%, 

Inc. 

Dec. 

25% 

25% 

Yes 

No 

65% 

.^5% 

V’es 

No 

50% 

50% 

76% 

24^, 
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In  the  marketing  area,  there  is  additional  bad  news. 
Ninety  per  cent  ot  those  surveyed  do  not  pretlict  a  re¬ 
turn  to  normal  or  so-called  book  prices.  Few  felt  there 
was  much  possibility  of  further  deterioration— just  a 
bottoming  out  at  prices  perilously  close  to  costs. 

From  the  user’s  viewpoint  stocks  at  the  factory  and 
in  district  warehouses  will  shrink— probably  an  average 
of  15%. 

On  the  subject  of  who  is  to  blame  for  the  prices  two 
viewpoints  appeared. 

“Although  I  have  a  substantial  regard  for  those 
giant  elements  in  our  industry  in  some  respects, 

I  am  grossly  disappointed  that  they  have  not  fur¬ 
nished  the  industry  with  leadership  and  states¬ 
manship  in  the  market  place.” 

“The  scjueeze  is  on  us  from  little  companies  who 
support  no  research  and  development.” 

Other  comments  in  this  marketing  area  indicate  ’61 
will  see  conventions,  entertaining,  industry  activities 


carefully  screened.  .Anything  goes  if  it  will  sell— at  a 
profit. 

“Many  standards  are  being  ignored  so  it  appears 
to  be  a  waste  of  time  and  money  to  send  people 
to  help  make  more  standards  that  will  be  ignored. 
The  55/65  rating  of  transformers  is  an  example.” 

“We  are  watching  our  overhead  costs  closely.  We 
can  operate  as  long  as  anyone  even  if  it  means  no 
profit.” 

“We're  concentrating  on  selling— the  extra  curric- 
idar  activities  are  likely  to  take  a  large  cut.” 

“We  intend  to  take  a  far  closer  look  at  expenses 
for  meetings  and  conventions.” 

“We  don’t  deliberately  take  any  business  at  a  loss. 
However  some  marginal  business  can  be  accepted 
profitably.” 

“Continuing  reduction  of  costs  and  selective  pric¬ 
ing  have  enabletl  us  to  continue  to  show  a  fair 
profit.” 


V  —  General  Questions 

What  are  the  over-all  negative  effects  from  the  user’s  standpoint? 


“Retluction  in  quality  and  services,  elimination  of 
some  sources  of  supply.” 

“Reduction  of  safety  margin  now  existent  in  pres¬ 
ent  equipment.  Possible  loss  of  suppliers,  loss  of 
the  flexibility  of  the  survivors.” 

“The  users  will  have  to  find  this  out— the  hard 
way.  Progress  and  new  products  are  being  cur¬ 


tailed  and  will  probably  result  in  the  elimination 
of  some  worth-while  companies:  ultimately  reduc¬ 
ing  competition.” 

“Instead  of  buying  to  a  high  standard  set  by  an 
outstanding  company,  users  are  now  buying  the 
lowest  standard  set  by  any  acceptable  competitor. 
Continued  low'  prices  lead  to  lower  quality  and 
poorer  service.” 


What  beneficial  effects  can  come  out  of  the  soul-searching  that  is  going  on  on  the  part  of  the  supplier? 


“In  some  instances  purely  excessive  design  fea¬ 
tures  have  been  eliminated  in  order  to  reduce 
cost.  This  has  actually  improved  the  products  in 
several  cases.” 

“Awareness  of  inefficiencies,  elimination  of  weight 
and  increased  automation.” 

“Needless  fringe  expenses  can  be  cut.  Each  opera¬ 
tion  will  be  re-examined  to  clean  out  any  bad  op¬ 
erating  habits  that  they  accumulated  during  the 
past  several  years.” 

“Better  methods,  reduction  of  excesses  within  or- 

What  steps  should  be  taken  to  improve  the  situation? 

“The  industry  should  analyze  their  costs  carefully 
and  establish  a  fair  ratio  of  profit.  Once  w’e  learn 
that  we  can’t  give  it  away  we’ll  probably  sell  it. 

We  have  to  use  self-restraint  and  not  tjuote  prices 
that  are  below  cost.” 

“Sales  managers  can  do  a  great  deal  to  prevent 
the  industry  from  losing  its  head  by  not  acting 
recklessly  on  the  basis  of  information  fed  back  to 
them  from  the  field.” 

“Unless  reasonable  profit  characteristics  can  be 
returned  to  the  electrical  equipment  industry,  it 
is  doubtful  that  this  industry  can  continue  to  at¬ 
tract  and  hold  competent  men.  Tlris  is  true  of 


ganization,  more  dynamic  management.” 

“Wonderful!  Everything  can  be  done  better,  at 
lower  cost  and  more  intelligently.  Also  recogni¬ 
tion  by  labor  that  the  employees’  problems  are 
also  labor’s  problem.” 

“Possibly  some  economy  in  materials  and  design.” 

“Accumulated  organizational  fat  can  be  elimi- 
natal,  but  the  pressure  is  so  severe  we’re  getting 
perilously  close  to  the  bone.” 

“Today’s  market  will  force  lower  costs  and  a  new- 
pricing  basis  will  evolve.” 


investors  as  well.” 

“We  should  publish  day  to  day  prices  just  like 
stock  market  prices.  Companies  should  sell  at  rea¬ 
sonable  prices  and  let  other  companies  take  busi¬ 
ness  in  which  they  are  better.” 

“We  should  price  realistically,  eliminating  the 
possibility  of  white  sales  thereby  instilling  confi¬ 
dence  on  tlie  part  of  the  user.” 

“Nothing  ran  be  done  until  suppliers  have  the 
intestinal  fortitude  to  grow  up  and  think  like  in¬ 
telligent  businessmen.  We  must  stress  the  reduc¬ 
tion  *)f  quality  lequiretl  at  the  present  prices.” 


'Vi? 
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ECONOMIC  APPRAISAL  OF  THE  WEST 

WILLIAM  J.  BROWN,  mcgraw-hill  economist 


Shrugging  off  the  business  lethargy 
that  has  gripped  the  rest  of  the  na¬ 
tion,  the  1 1  Western  states  have  en¬ 
joyed  good  increases  in  the  earnings 
of  factory  workers  and  in  total  per¬ 
sonal  income  during  the  past  six 
months.  Thus,  Western  consumers 
are  equipped  for  a  high  rate  of 
spending  in  the  months  ahead.  To¬ 
tal  personal  income  rose  10^  in  the 
1 1  Western  states  between  the  last 
half  of  1960  and  the  same  period  last 
year.  In  addition,  industrial  build¬ 
ing  contracts  jumped  ahead  sharply 
and  the  weekly  paycheck  of  factory 
workers  rose  3%. 

Income 

As  usual,  the  income  of  Western 
consumers  is  growing  more  rapidly 
than  in  the  rest  of  the  country.  Dur¬ 
ing  the  last  half  of  1960,  personal 
income  in  the  1 1  VV'estern  states  ran 
I0<fo  higher  than  in  the  similar 
eriod  of  1959,  contrasted  with  a 
%  gain  for  the  country  as  a  whole. 
Thus  the  incomes  of  Western  con¬ 
sumers  are  growing  40^  faster  than 


the  national  average  is  growing. 

Construction 

The  industrial  construction  pic¬ 
ture  in  the  Western  area  is  much 
brighter  than  it  is  nationally.  The 
contract  awards  for  the  area  were 
swollen  an  unusually  large  amount 
by  a  contract  award  for  a  large  pipe¬ 
line  project  but  construction  of  all 
types  of  new  industrial  buildings  is 
running  at  a  fast  clip.  Contract 
awards  were  up  149%  for  the  West, 
vs  a  4%  gain  for  the  entire  country. 

And  residential  construction  is 
faring  better  in  the  West  also.  Con¬ 
tinuing  high  interest  rates  in  the 
third  quarter  helped  hold  down  res¬ 
idential  construction  all  over  the 
country  but  the  influx  of  people  to 
the  West  has  held  the  decline  in 
housing  starts  to  a  smaller  figure 
than  for  the  whole  country.  Compar¬ 
ing  the  last  half  of  1960  with  the 
same  period  last  year,  residential 
nonfarm  housing  starts  in  the  West 
were  off  4%  while  they  were  off 
6%  nationally. 


Electric  Power 

Statistics  on  electric  power  produc¬ 
tion  in  the  W'^est  have  been  cheerful 
for  some  time  now,  and  they  con¬ 
tinue  that  way.  Electric  power  pro¬ 
duction  (by  utilities)  is  growing  at 
roughly  twice  the  rate  in  the  West 
that  it  is  nationally.  For  the  last  six 
months  of  1960,  elet  tric  pow'er  pro¬ 
duction  in  the  West  was  up  9%  over 
the  similar  period  in  19.59,  while  for 
the  nation  the  gain  was  only  5%. 

Outlook  for  the  First  Half  of  1961 

The  economic  pendulum  swung 
from  high  to  low  in  the  second  half 
of  1960,  and  a  continuation  of  slug¬ 
gish  business  conditions  is  expected 
during  the  first  quarter  of  1961. 
During  the  second  quarter  of  1961, 
the  economy  should  begin  to  gain 
speed  again  and,  by  the  middle  of 
the  year,  a  decided  upswing  should 
be  in  progress.  Taking  into  account 
the  fact  that  business  will  be  down 
a  little  in  the  first  quarter  of  1961, 
and  on  its  way  up  during  the  sec¬ 
ond,  the  average  for  the  first  half 
of  1961  should  be  only  slightly  be¬ 
low  the  last  half  of  1960. 

Since  economic  activity  in  the  1 1 
Western  states  now  has  a  good  head 
of  steam,  the  general  downturn  in 
business  shouitl  be  less  noticeable  in 
the  West  than  elsewhere,  but  only  a 
few  segments  of  the  Western  econ¬ 
omy  can  look  forward  to  substantial 
gains  during  1961.  Moral,  the  West 
is  in  clover— relatively. 


WESTERN  STATES  TOTAL  U.  S. 

10  Key  Indicators  %  chans*  %ch«ns* 

2nd  half  2nd  half 


2nd  half 
1959 

Uthalf 

1960 

2nd  half 
1960* 

‘59  to  2nd 
half  '60 

2nd  half 
1959 

1st  half 
1960 

2nd  half 
1960* 

'59  to  2nd 
half  '60 

Personal  Income 
(billion  dollars) 

5.31 

5.73 

5.86 

4- 

10 

32.02 

33.53 

34.25 

+  7 

Total  Nonfarm  Employment 
(millions)  . 

7.82 

7.80 

7.90 

4- 

1 

52.28 

53.00 

53.01 

+  1 

Manufacturing  Employment 
(million) 

1.94 

1.89 

1.96 

-f 

1 

16.23 

16.53 

16.31 

0 

Other  Nonfarm  Employment 
(million) . 

5.88 

5.91 

5.98 

4- 

2 

36.05 

36.47 

36.60 

-  2 

Department  Store  Sales 

Index  (1947=100) 

157 

156 

158 

-f 

1 

145 

144 

147 

-  1 

Housing  Starts 

(nonfarm  —  thousand) 

30.0 

27.7 

28.7 

4 

126.2 

109.2 

119.0 

—  6 

Industrial  Building  Contracts 
(million  dollars) 

35.0 

55.5 

87.3 

149 

326.5 

297.8 

338.0 

^  4 

Weekly  Earnings  in  Manufac¬ 
turing  (dollars) 

96.13 

97.53 

98.94 

3 

87.67 

91.15 

90.91 

^  4 

Initial  Unemployment  Claims 
(thousand  persons) 

43.5 

49.5 

57.0 

31 

251.5 

281.1 

323.0 

-28 

Electric  Power 
(billion  kwh) 

11.63 

11.98 

12.69 

9 

60.66 

61.61 

63.80 

+  5 

Sources:  Employment,  Unemployment,  Weekly  Earnings;  U  S.  Dept,  of  Labor:  Personal  Income;  Business  Week;  Department  Store 
Sales;  Federal  Reserve  Bank;  Housing  Starts:  Census  Bureau;  Industrial  Building  Contracts;  Engineering  News  Record: 
Electric  Power;  Federal  Power  Commission. 

•  Estimated  by  McGraw-Hill  Department  of  Economics 
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Dave  Johnson,  stores  supervisor,  says  less 
working  capital  is  now  tied  up  in  inventory 


Source  documents  reflecting  transactions  affecting  inventory  balances  are  routed  to 
stores  office  in  Spokane.  After  checking  and  coding,  data  are  punched  into  cards 


IMPROVED  CONTROLS  CUT  INVENTORY  25% 


ALLAN  F.  ELDER,  TREASURER.  WASHINGTON  WATER  POWER  CO 


I  inprovetl  inventory  control  tech-  solidating  inventory  records  ior  18, 

niques  have  sliced  at  least  $375,000  now  20,  storerooms  into  a  well- 

from  the  amount  of  working  capital  controlled  punched  card  procedure, 

that  W'ashington  Water  Power  Co.  Most  of  the  manual  arithmetic  and 

must  tie  up  in  inventory.  This  other  clerical  work  involved  has 

amounts  to  25^/^  of  the  $1,500,000  been  taken  over  by  the  utility’s 

total  average  of  the  stores  inventory.  IBM  data  j)rocessing  section. 

The  healthy  saving  was  accom-  .Actually,  the  25^0  reduction  in 
plished  by  discemtinuing  a  record-  inventory  value  is  a  conservative 

ledger  method  of  control  and  con-  figure.  Before  the  system  was  in¬ 


stalled  in  1956,  the  company’s  in¬ 
ventory  contained  3,700  items  and 
was  valued  at  $1,260,000.  Since 
then,  the  number  of  items  has  risen 
to  7,500— more  than  double  the  1956 
figure.  Had  the  value  gone  up  pro¬ 
portionately,  it  woukl  now  exceed 
$3  million. 

However,  the  data  processing  in¬ 
stallation  has  enabled  us  to  hold 


Transaction  cards  are  merged  behind  pre-  .  .  .  merged  cards  are  run  through  604  Stock  status  reports  are  printed  at  the  end 

V  ious  inventory  balance  cards  on  collator  electronic  calculator,  which  automatically  of  each  month  on  a  407  accounting  machine 

in  the  machine  center.  Then  .  .  .  updates  balances  for  each  item  in  inventory  in  the  Washington  Water  Power  system 
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Heart  of  the  WWP  inventor^'  system  is  this  tub  file  of  IBM  cards,  which  includes  a 
master  card  for  every  item  in  inventory  in  each  of  20  storerooms 


the  over-all  value  to  $1,5(10,000, 
an  increase  ol  only  $210,000,  even 
though  the  total  figure  includes  ad¬ 
ditional  items  worth  $266,000,  ac¬ 
quired  through  Washington  Water 
Power’s  1958  merger  with  the  Spo¬ 
kane  National  Gas  Go. 

Turnover— often  deceiving  in  the 
industry  because  of  disturbing  fac¬ 
tors  such  as  special  construction 
projects— now  is  at  the  healthy  rate 
of  S'/o  times  a  year  when  operations 
are  normal.  This  is  about  the  same 
as  when  the  stores  data  processing 
system  was  installed  in  1956,  when 
construction  inflated  the  turnover 
rate  and  when  we  had  half  the  pres¬ 
ent  number  of  items.  ^V'ith  mech¬ 
anization,  the  increased  traffic  has 
been  handled  without  any  increase 
in  personnel  in  our  stores  depart¬ 
ment. 

Economics  in  inventory  fit  into 
a  company-wide  pattern  of  increased 
efficiency  achieved  through  central¬ 
ization.  The  over-all  plan,  several 
years  in  the  making,  neared  comple¬ 
tion  in  1958  when  a  new  $7,500,000 
op>erations  center  in  Spokane’s  Mis¬ 
sion  Park  District  was  occupied  by 
the  company. 

Despite  the  recession  of  that  year, 
we  were  able  to  increase  per-share 
earnings  from  $2.44  in  1957  to  $2.49 
in  1958  on  operating  revenue  of 
slightly  more  than  $30  million. 

The  inventory  system,  which  has 
made  a  major  contribution  to  our 
improved  operation,  mechanizes  the 
handling  of  some  12,000  inventory 


transactions  monthly.  It  eliminates 
much  ol  the  possibility  of  human 
error  —  particularly  in  the  area  of 
inventory  aiiihmetic.  Most  impor¬ 
tant,  it  puts  vital  inventory  facts 
before  us  lor  study  as  soon  as  they 
retjuire  attention.  There  is  no  seri¬ 
ous  lag  between  receipt  of  data  and 
its  reflection  on  inventory  records. 
Decisions  are  made  on  the  basis  of 
current  information. 

Stocks  of  items  that  fall  within 
10^  of  a  reorder  point  are  spotted 
mechanically,  without  fail.  Neces¬ 
sary  orders  are  issued  without  de¬ 
lay.  There  are  fewer  overages  and 
shortages  of  stored  items. 

Establishment  of  the  now-proved 
system  for  controlling  inventory 
made  it  possible  to  lower  the  mini¬ 
mum  levels  of  stocks  held  in  inven¬ 
tory  on  the  basis  of  solid  historical 
usage  records.  Stores  personnel  has 
gained  confidence  in  the  system,  and 
there  has  been  less  compulsion  to 
hedge  against  eventualities  by  a 
build-up  of  stocks. 

As  soon  as  any  special  project 
(construction  or  otherwise)  is  an¬ 
nounced,  which  creates  a  need  for 
abnormal  stocks  of  certain  items, 
these  requirements  are  entered  into 
inventory.  IBM  machines  compare 
the  requirements  to  the  stfKk  on 
hand  and  immediate  provisions  can 
be  made  to  meet  needs. 

Each  time  an  inventory  is  up¬ 
dated,  a  reorder  list  is  printed  by 
one  of  the  IBM  403  accounting  ma¬ 
chines.  This  lists  each  reorder  item 


by  stock  number,  last  purchase  or¬ 
der  number  and  storeroom  where  it 
is  needed.  It  describes  the  item,  re- 
|X)rts  the  quantity  on  hand  and  the 
pre-established  minimum  reorder 
quantity,  reports  any  orders  out¬ 
standing,  and  shows  the  number  of 
issues  both  in  the  current  quarter 
and  in  the  corresponding  quarter  a 
year  ago. 

A  complete  stock  status  report  is 
printed  mechanically  at  the  end  of 
each  month.  In  the  same  detail,  this 
report  shows  the  exact  on-hand  bal¬ 
ance,  on-order  quantities  and  re- 
(juirements  against  every  item  in 
storage,  by  storeroom. 

In  addition  to  the  operational 
advantages  of  the  punched  card  sys¬ 
tem,  numerous  benefits  were  real¬ 
ized  in  the  realm  of  general  account¬ 
ing.  The  same  transaction  cards 
that  are  used  to  up-date  the  quanti¬ 
tative  stores  inventory  value  file  are 
used  for  accounting  purposes. 

These  “costed”  cards  make  it  p)os- 
sible  mechanically  to  charge  mater¬ 
ial  accounts  in  the  general  ledger 
and  to  distribute  charges  from  in¬ 
ventory  to  work  orders  and  general 
ledger  accounts  involved  when  ma¬ 
terials  are  tlrawn  from  inventory. 

Once  each  month,  the  quantity 
and  value  inventory  cards  are  com¬ 
bined  and  checked  for  accuracy.  Dis¬ 
crepancies  are  adjusted.  Quarterly 
a  costed  or  priced  stock  status  report 
is  run. 

At  the  end  of  each  month,  a 
“source  journal”  is  written,  which 
breaks  all  issues  down  by  accounts 
and  departments  to  which  they  are 
charged. 

The  heart  of  the  inventory  system 
is  a  tub  file  of  cards  in  the  stores  of¬ 
fice  at  Spokane.  There  is  an  item 
master  card  for  every  item  of  ma¬ 
terial  or  supply  in  each  storeroom. 
In  effect,  there  is  a  separate  file  of 
item  cards  for  each  storeroom. 

At  any  given  time,  a  stores  clerk 
can  look  at  a  particular  item  card 
in  the  section  for  any  storeroom  and 
determine  current  levels  of  mater¬ 
ials  in  stock  there.  Physically,  these 
storerooms  are  scattered  over  an 
area  that  includes  most  of  eastern 
Washington  and  northern  Idaho, 
and  touches  Montana. 

All  paperwork  affecting  inven¬ 
toried  materials  clears  through  the 
stores  supervisor  in  this  office.  He 
approves  requisitions  for  purchase  of 
supplies,  first  determining  whether 
needs  might  be  met  by  transfer  from 
one  storeroom  to  another.  Copies  of 
purchase  orders,  issued  by  purchas- 
ing,  go  to  his  office  and  are  checked 
to  the  reorder  list. 

Other  types  of  source  data  report- 
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Virgil  £.  Bendix,  supervisor  of  the  company’s  data  processing  section,  says  inventory 
processing  takes  less  than  5%  of  department’s  machine  availability 


ing  inventory  transactions  include 
vendor  invoices,  reports  o[  materials 
received,  tickets  reporting  issue  of 
materials  from  stock,  material  trans¬ 
fer  and  adjustment  reports. 

P'or  every  transaction  document,  a 
card  is  punched  on  an  IH.NI  card 
punch  in  the  stores  office.  In  up¬ 
dating  inventory  records,  both  the 
current  transaction  cards  and  the 
complete  inventory  files  are  sent  to 
the  data  processing  section. 

The  main  storeroom  inventoiA  is 
updated  every  other  day  and  the 
outlying  storeKKrm  inventories  are 
updated  once  a  week  on  a  cycle 
basis.  Updating  is  a  relatively  sim¬ 
ple  machine  processing  job.  Uards 
first  are  sorted  to  stock  or  item 
number  order.  Then  a  collator 
automatically  selects  from  the  mas¬ 
ter  fife  the  cards  for  stock  numbers, 
which  are  represented  in  the  groups 
of  transaction  cards.  .Ml  transaction 
cartls  for  a  given  item  number  are 
merged  behind  the  master  inventory 
cartl  for  that  number.  On  a  secoiul 
pass,  a  blank  master  inventory  card 
is  filed  behind  each  number;  this 
will  become  the  new  Iralance  cartl. 

The  cards  then  are  run  through 
a  604  electronic  calculator.  This 
604  machine  computes  the  new 
quantity  on  hand  (adding  receipts 
or  returns  and  subtracting  issues) 
for  each  item  and  determines 
whether  this  figure  is  within  10^ 
of  the  reorder  point  punched  into 
the  master  card.  If  it  is,  the  ma¬ 
chine  makes  a  special  X-punch  in 
the  new  balance  card  that  it 
punches.  On  a  second  pass,  the  cal¬ 
culator  figures  the  net  amount  of 
issues  of  each  item  in  the  current 
quarter  and  punches  this  in  the 
new  balance  card. 

X-punched  reorder  cards  are 
picked  from  the  deck  by  a  sorter 
and  the  reorder  list  is  run  on  an 
accounting  machine.  New’  balance 
cards  then  are  interpreted  (printed 
for  visual  reading)  and  merged  into 
the  existing  master  inventory  file. 
The  updat^  file  then  is  sent  back 
to  the  stores  office. 

Working  from  the  reorder  list, 
the  stores  supervisor  initiates  the 
necessary  Repeating  Requisition  to 
Purchase  .Material  forms. 

The  detail  transaction  cards  for 
receipts— one  for  each  line  item— are 
held  to  the  end  of  each  week.  Then 
they  are  used  to  update  the  value 
file.  Cards  collected  through  the 
week  are  sorted  to  stock  number 
and  merged  with  the  file  of  value 
master  cards.  On  a  second  pass,  a 
blank  value  master  card  is  filed 
behind  each  stock  number.  The 
value  masters,  incidentally,  are  not 
in  storeroom  order.  Since  the  func¬ 


tion  ol  this  lile  is  to  control  the 
value  ol  total  inventory,  there  is 
only  one  card  for  each  item  iti  in¬ 
ventory.  It  contains  a  figure  for  the 
total  combinetl  value  of  all  items  ol 
that  number  in  our  inventory  at  all 
locations. 

Eollowing  this  merging,  the  604 
cahulates  the  new  value  for  each 
item  and,  by  division,  the  new  unit 
price.  It  checks  this  product  to  de¬ 
termine  whether  there  is  a  10^ 
change  in  unit  value  as  a  result  of 
the  new  calculation.  If  so,  the  ma¬ 
chine  stops  and  a  check  is  made  to 
determine  whether  there  has  been 
a  mistake  or  whether  the  item  sim¬ 
ply  has  changed  that  much  in  price 
since  the  last  oriler.  In  addition  to 
figuring  value  changes  for  the  mas¬ 
ter  file,  the  604  punches  a  unit  value 
into  each  transaction  card  represent¬ 
ing  receipt  of  material.  New  up¬ 
dated  data  are  punched  into  the 
blank  value  master  cards. 

The  transaction  cards,  now  con¬ 
taining  unit  price,  are  run  through 
an  IB.M  accounting  machine  to  print 
a  tabulation  of  all  receipts  during 
the  week.  This  tabulation  list  is 
sent  to  the  stores  department  and 
filed  in  folders  by  storeroom. 

At  the  end  of  each  month,  the 
stock  status  report  is  produced  by 
running  all  updated  quantity  in¬ 
ventory  cards  through  an  account¬ 
ing  machine. 

Once  each  cpiarter  the  quantitv 
file  is  reproduced  and  the  dupli¬ 
cated  cards  are  combined  with  the 


value  masters.  I  hese  go  into  tlte 
601  calculator,  which  computes  and 
punches  the  unit  price  ami  value 
into  the  cards  reproduced  from  the 
(juantity  inventory  file.  The  machine 
accumulates  the  quantity  of  items 
from  these  cards  ami  compares  them 
to  the  quantities  in  the  value  mas¬ 
ter  cards.  If  there  is  a  difference, 
corrections  and/or  adjustments  are 
made.  When  in  balance,  a  priced 
or  costed  stock  status  report  is 
printed. 

Ihe  punched  card  system  also 
has  simplified  the  problem  of  physi¬ 
cal  inventory.  Inventory  tags  are 
printed  in  advance  of  a  pliysical 
inventory,  which  is  taken  once  year¬ 
ly  for  each  storercx)m.  These  con¬ 
tain  blanks  for  differences,  reasons, 
etc.,  when  the  physical  count  is  com¬ 
pared  against  totals  in  duplicate 
master  item  cards.  When  the  tags 
are  completed  by  the  internal  au¬ 
ditor’s  staff,  adjustment  cards  are 
punched  from  them  to  bring  both 
the  quantity  and  value  records  into 
a  balance  with  the  physical  count. 

In  all,  inventory  processing  time 
probably  accounts  for  less  than  b^o 
of  the  rental  charge  in  our  data 
processing  section.  Since  mechaniz¬ 
ing  the  stores  inventory,  the  stores 
office  staff  has  not  increased,  even 
though  the  number  of  items  han¬ 
dled  has  more  than  doubled,  and 
no  additional  IB.M  equipment  has 
been  added.  Rather,  mechanization 
has  improved  the  over-all  utilization 
of  the  equipment. 


Discus.sion  continued  into  the  coffee  hour, 
held  outside  in  the  pleasant  setting  at  the 
Safari  Hotel  in  Scottsdale.  Above,  visitors 
from  Hawaii,  George  Hogg  (right),  Hawai¬ 
ian  Electric  vice  president  and  treasurer,  and 
Herbert  Heinrich,  commercial  manager, 
stop  for  a  chat  by  the  swimming  pool 


Communications,  public  relations,  methods  and  practices  discussed  by 


ADMINISTRATIVE  SERVICES  GROUP 


It  was  a  well  organized  program  gave  sound  advice  in  his  address,  that  reliable  data— true  facts  about 
with  good  speeches  and  thought-  “Mind  the  Competition.”  Stating  our  competitors,  whether  public 
provoking  discussion.”  This  com-  that  most  of  the  industry’s  failures  power,  government  encroachment, 
ment  by  one  of  the  delegates  at  the  can  be  traced  to  mistaken  judgment  coal,  oil,  travel,  clothes  or  tobacco— 
Administrative  Services  Conference  ol  competitive  situations,  he  said  can  be  set  up  as  a  challenge.  He 
sponsored  by  the  Pacific  Coast  Elec-  that  apparently  we  have  talked  about  cited  advice  of  a  boss  more  than  30 
trical  Assn,  and  the  Pacific  Coast  the  wrong  things,  or  occasionally  years  ago:  “Run  your  business  like 
Gas  .Assn,  probably  was  echoed  by  have  offered  nothing  more  than  a  you  had  a  competitor  across  the 
many  who  attended  the  sessions  at  variety  show  on  national  television,  street  to  whom  your  customer  could 
Scottsdale,  Dec.  1  and  2.  Meanwhile  our  competition  has  been  go  any  day.” 

To  leave  plenty  of  time  for  full  talking  about  local  control,  service  .Stating  frankly  that  his  aim  was 
programs  at  the  five  parallel  meet-  without  profit,  which  means  lower  to  shock,  not  to  placate,  Joseph  I., 
ings,  general  sessions  were  limited  to  rates;  has  built  a  credible  story  about  Tucker,  deputy  chief.  Plans  and 
the  two  luncheon  talks,  both  well  Wall  Street’s  greed  and  exploitation  .Management  Division,  Directorate 
attended.  Kinsey  M.  Robinson,  chair-  ol  the  little  fellow.  of  .Materiel,  Norton  Air  Force  Base, 

man  of  the  board,  Washington  Wa-  Robinson  believes  that  all  of  us  gave  the  Friday  luncheon  audience 
ter  Power  Co.,  the  first  day’s  speaker,  can  do  more  market  analysis  and  a  look  at  the  future.  Within  four  or 


H.  F.  Haruell,  PGEA  president,  visits  with  Kin.sey  Robin.son,  San  Diego  G&E;  at  right,  with  J.  H.  Mead,  vice  president  of 

WWP  board  chairman,  and  H.  G.  Dillin,  executive  vice  president,  Edison  company,  and  President  Walter  T.  Lucking,  Arizona  PS 


r 


Co<hairmen  W.  T.  Quinsler,  Ariiona  Public  Service,  and  W.  E.  Johns,  PG  D.  R.  Marquis,  IBM,  with  L.  C.  Janiz  of  California 
and  E,  talk  with  Joseph  L.  Tucker  (center),  Friday  luncheon  speaker  Electric  Co.,  Purchasing  and  Stores  sponsor 


five  years  he  sees  inanned-craft  lanil- 
ings  on  the  moon  and  return;  be¬ 
yond  10  years  he  foresees  construc¬ 
tion  and  development  of  a  space 
fleet;  exploration  of  the  galaxy,  col¬ 
onization  of  an  earth-type  planet. 
There  is  nothing  final  almut  the 
speed  of  light,  he  said,  and  “when 
we  have  to  do  a  thing  we  can.” 

Our  ^eatest  lack  today.  Tucker 
thinks,  IS  that  we  are  not  prepared 
to  meet  older  and  wiser  races.  “.Man 
is  going  to  have  to  learn  to  adjust 
if  he  goes  into  space.”  He  is  not 
worried,  however.  “We  always  have 
gotten  there  from  here  ami  we  al¬ 
ways  are  going  to  do  so.”  Don't  get 
trampled  by  trying  to  oppose  it,”  he 
advised. 

Since  it  is  imf>ossible  to  cover  all 
the  talks  in  the  parallel  sessions,  the 
following  “samples”  are  given  to  in¬ 
dicate  the  fare  presented  by  the  co- 
chairmen  and  sponsors. 


Building  Design  and  Maintenance 


Although  little  new  material  has 
been  created  in  recent  vears  for  use 


in  partitions,  the  old  ones  have  been 
refined  and  put  to  new  uses,  C.  W. 
Hansen,  San  Diego  G&E,  pointed 
out.  The  movable  wall  concept  has 
made  tremendous  strides;  wood  has 
kept  its  {K)pularity,  plaster  or  gyp¬ 
sum  board  is  becoming  one  of  the 
more  jx)pular  materials;  metal  parti¬ 
tions  are  available  in  almost  every 
price  range;  glass,  tile,  marble,  cast 
block  and  panels  are  used  for  their 
decorative  (jualities. 

The  tremendous  growth  and  de¬ 
velopment  of  fluorescent  lighting 
was  outlined  by  Keith  R.  McClure, 
C>alifornia  Electric  Power  Co.,  who 
foresees  continued  trend  to  greater 
lumen  outputs  per  watt  of  power 
for  decreased  operating  costs. 

Since  building  costs  have  risen 
since  1949,  designers  must 
concern  themselves  to  see  that,  when 
capital  is  spent,  it  will  produce  a 
facility  at  the  lowest  possible  average 
annualized  cost  over  its  life,  Edgar 
[.  Ross,  PCi  and  E,  pointed  out.  To 
accomplish  this,  the  designing  engi¬ 
neer  cannot  limit  his  planning  to  low- 
initial  cost  but  must  concern  himself 


E.  M.  Byrge,  Southwest  Gas  Corp.,  Credit 
and  Collection  sponsor,  and  Vic  Hartley, 
PCE.A  managing  director 


with  all  aspects  from  efficient  utili¬ 
zation  to  savings  in  operating  ex¬ 
pense. 


Credit  and  Collection 


\  discussion  of  the  legal  aspects 
ol  credit  and  collection  problems 
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Section  vice  chairmen  E.  F.  tlawkesKorth, 
Southern  California  Gas  Co.,  and  D.  M. 
Pritchett,  California-Pacific  Utilities 


Building  Design  and  Maintenance  sponsor 
H.  H.  Tracy,  Southern  California  Edison, 
Kith  E.  J.  Ross,  Pacific  Gas  and  Electric 


under  leadership  of  Frederick  K. 
Steiner  Jr.,  attorney  at  law,  opened 
this  session.  Legal  “tools”  available, 
when  they  should  be  used;  course 
of  action  when  customers  go  into 
bankruptcy;  possibility  of  damage 
suits  from  cut-off  activity  were  some 
of  the  subjects  covered. 

A  presentation  of  survey  results 
relatc*d  to  current  credit  or  collection 
practices;  use  of  collection  agencies 
to  collect  closing  bills  were  other 
topics  discussed  by  this  group. 

Considering  the  question  “Are  We 
Throwing  Good  Money  After  Bad?” 
K.  E.  Klose,  PG  and  E,  commented 
that  a  sound  and  reasonable  collec¬ 
tion  policy  applied  when  the  econo¬ 
my  is  good  could  well  be  the  best 
one  to  continue  when  theie  is  a 


slowing  up,  an  adjustment  or  even 
a  recession.  1  his  might  be  better 
than  increasing  expenditures  by  ac¬ 
celerating  or  intensifving  collection 
ellort,  he  lemarked. 

Customer  Accounting 

“Let's  Pitch  a  Little  Woo,”  a 
(leverly  illustrated  talk  by  Lauran 
(i.  (dapp,  San  Diego  G&E,  opened 
this  session.  Practices  ami  policies 
must  be  considered  from  the  custo¬ 
mer’s  point  of  view,  he  pointed  out. 
Pc*ople  are  apt  to  jump  to  conclu¬ 
sions  atid  to  the  wrong  conclusions 
unless  they  are  informed.  How  cus¬ 
tomers  feel  toward  a  utility  depentls 
on  what  they  know  or  don’t  know 
about  it;  what  the  company  tells 
them  or  lads  to  tell  them;  or  what 
someone  else  tells  them.  Basically 
the  problem  is  one  of  effective 
communications. 

Handling  customer  inquiries;  me¬ 
ter  reading,  accounting  control  ol 
security  deposits  and  control  of  ser¬ 
vice  orders  were  other  topics  before 
this  session. 

Purchasing  and  Stores 

'I'hat  there  is  a  wide  variation  in 
practices  being  used  was  apparent 
from  a  tliscussion  of  the  topic  “Pow¬ 
er  Responsibilities  by  the  Purchasing 
Department,”  led  by  Raymond  Hill, 
Arizona  P.S.  General  view  seemed  to 
be  that  rigid  organizational  structure 
ideal  for  all  was  impractical;  that 
intercompany  communications  leave 
something  to  be  desired.  Obtaining 
the  necessary  lead  time  was  a  more 
acute  problem  with  some  companies 
than  with  others.  It  was  felt  that  no 
standard  method  for  control  of  sup¬ 
ply  sources  was  possible. 

In  planning  for  tomorrow’s  per¬ 
sonnel,  the  most  that  can  be  expected 
in  application  of  any  practical  pro¬ 
gram  is  a  percentage  increase  in  ef¬ 
fectiveness,  Russ  Bankert,  manager 
of  industrial  sales  personnel,  Kaiser 
.\Iuminum  &:  Chemical  Co.,  pointed 
out.  Selecting  the  right  men,  both 
within  the  company  and  outside,  and 
placing  them  in  the  right  jobs  is  an 
idealistic  objective  for  which, 
through  improved  personnel  prac¬ 
tices,  there  should  be  a  constant 
effort  to  achieve  without  ever  ex¬ 
pecting  absolute  attainment,  he 
added. 

Assuming  on  the  part  of  manage¬ 
ment  sound  organizational  planning 
and  relatively  accurate  forecasting 
of  manpower  needs,  the  first 
step  in  fulfilling  the  future  man¬ 
power  needs  is  to  appraise  the 
existing  personnel  force.  Second, 
once  the  status  of  the  existing  force 


is  determined,  then  group  and  indi¬ 
vidual  training  plans  should  be  de- 
velopetl  and  implemented  in  light 
of  future  organizational  and  man¬ 
power  needs.  Last,  and  in  this  case 
least  of  all,  to  the  extent  that  the 
personnel  appraised  program  dis¬ 
closes  weaknesses  in  the  existing  force 
that  are  not  likely  to  be  corrected 
through  a  training  and  development 
program  and  also  to  the  extent  that 
the  numbers  of  men  required  in  the 
future  exceeds  the  current  force, 
then  an  outside  recruitment  program 
must  be  undertaken,  Bankert  stated. 

Inventory  control  through  use  of 
management  science  was  given  by 
D.  R.  Marquis,  IBM,  who  pointed 
to  the  savings  to  be  realized  by  man¬ 
agement  through  proper  use  of  exist¬ 
ing  data  processing  equipment  in 
inventory  control. 

In  “.\  Gomputer  Carol”  Roy  Jor¬ 
don,  Ciuy  Warner  and  Kenneth  Bur¬ 
nett  of  General  Electric  Co.’s  pro¬ 
cess  computer  department  gave  a 
rejMtrt  on  past  and  present  utility 
uses  of  computers,  with  a  long  look 
into  future  applications.  New  con¬ 
cepts  and  techniques  in  business 
data  processing,  particularly  mag¬ 
netic  ink  character  reading  and  re¬ 
entry  printing,  were  explainetl  and 
their  application  to  utilities  defined. 
In  the  future  computers  will  provide 
information  for  operational  and  for 
long-range  planning,  it  was  pointed 
out,  with  their  greatest  contribution 
being  made  in  the  latter  area. 

Economics  of  Utility  Industry 

This  group,  a  relatively  new  one 
ir  the  section,  discussed  determina¬ 
tion  of  rate  of  return,  revenues,  al¬ 
lowable  operating  exjienses,  deter¬ 
mination  of  rate  base  and  the  allow¬ 
ance;  legal  aspects  of  rate  proceed¬ 
ings  and  public  power  “income” 
statements. 

In  introducing  the  session,  R.  K. 
Miller  emphasized  the  scarcity  of 
formal  training  in  the  economics  of 
utility  operations.  Judging  from  the 
interest  in  this  meeting,  these  dis¬ 
cussions  are  proving  to  be  a  valuable 
addition  to  the  agenda. 

►  To  honor  Charles  Foehn,  recent¬ 
ly  appointed  District  9  vice-president 
of  international  Brotherhood  of 
Electrical  VV’orkers,  the  San  Fran¬ 
cisco  Electrical  Contractors  Assn. 
Inc.  will  hold  a  testimonial  dinner 
at  Fairmont  Hotel  Jan.  21  in  the 
Gold  Room.  Foehn  was  previously 
business  manager  of  Local  6,  the 
San  Francisco  union  local.  W.  J. 
Varley  is  in  charge  of  the  arrange¬ 
ments. 
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LATE  NEWS 
FLASHES 


ESO  Hearings  in  L.A.  and  S.F. 

Another  set  ol  meetings  for  eonsitlering  levisions  to  the  tleetrical 
Safety  Orders  of  the  (California  State  Division  of  Industrial  Safety 
were  seheduled  to  be  hehl  Jan.  12  and  13  at  1100  S.  (irand  Ave., 
Los  Angeles,  and  in  San  Francisco  Jan.  17  and  IS  at  l.'j.i  (>oUlen 
(iate  Ave.,  Room  1191.  Further  suggested  revisions  resulting  from 
the  previous  meetings  have  been  prepared  in  71  pages  ol  a  mimeo¬ 
graphed  b(X)k.let  anil  distributed  to  interested  parties  for  their  con 
sideration  and  further  comments.  (Comments  in  writing  were  urged 
in  the  interest  of  aciuracy  by  Thomas  N.  Saunders,  chief  of  the 
division. 

Contractors  To  Get  Hot  Leads 

Leads  generated  by  a  big  advertising  campaign  on  (.uaranteed 
Flectrii  Comfort  Heat  started  Nov.  29  in  .Sacramento  will  be  fur¬ 
nished  to  contractor  members  of  the  .Sacramento  Valley  Electric 
League  who  want  to  bid  on  such  work.  Those  doing  so  agree  to 
contact  each  prospect  promptly  and  report  back  to  the  Sacramento 
.Municipal  Utility  District  within  three  days  the  results  obtained 
from  the  referral.  I'he  prospects  are  to  be  ijualified  and  not  mereh 
“suspects."  The  program  was  announced  at  the  Electrical  (Constnu- 
tion  .Section  meeting  Nov.  16,  at  which  Gordon  Richards,  (iraybar’s 
manager  of  inside  construction  sales,  .San  Francisco,  was  the  prim  i- 
pal  speaker  on  space  heating  equipment. 

Grounding  for  Appliances 

Citing  a  growing  tendency  of  the  National  Code  and  local  ordi 
nances  to  require  compulsory  grounding  of  jun  table  equipment,  the 

Continued  on  page  82 
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Wiring  for  comfort 
and  safety  at  the 

ROGUE  VALLEY 

RETIREMENT 

MANOR 


\'alk\  Manor,  loraltd  on  a 
hilltop  in  tlif  fasti'in  residential  set- 
lion  ol  Medloid.  Ore.,  like  the  inanv 
similar  retirement  homes  that  are 
being  and  will  he  built,  lelies  on 
elet  tricity  to  make  living  better.  1  he 
imposing  Ht-stoiv  stint ture  is  spoil 
sored  b\  three  t  iinrt  lies— Methodist, 
l  iiited  I’resbvteiian  and  Prtitestant 
I'pisiopal,  and  is  teinied  a  (ihristian 
retirement  home.  It  eontains  27t> 
apartments,  all  but  13  single  room 
ones  (ontaining  an  electric  kitchen; 
all  having  electric  bathr(K>m  heaters. 

Almost  a  city  in  itself  the  Manor, 
in  addition  to  its  apartments,  has 
lor  its  resident  guests  a  large  tlining 
room,  served  Irom  an  all-elettrit 
kite  hen.  an  auditorium,  a  small 
(hapel,  library,  game  room,  a  small 
let  ture  iiKini,  tialt  and  hobby  shops 
and  two  lauiulries.  tine  for  the  Man¬ 
or,  a  domestic  one  for  its  residents. 
Its  third  lltMir  north  wing  is  fitted 
lor  an  intirniary.  lOo  there's  a  tliiiic 
area,  diet  kitthen.  X-ray  and  hydio- 
therapy  rooms  and  a  number  ol 
single-  and  two-bed  patients’  hmuiis. 

Each  of  the  residents’  apartments 
is  virtually  a  Medallion  home.  In 
addition  to  plentiful  convenient  e 
outlets  and  tom|)att  kitchen,  it  is 
wiretl  loi  eniergencv  tall,  "I'V  master 
aiitenna,  tele|ihone  anti  intlividual 
apartment  heat  anti  air  contlititming 
tontrt)!.  One  outlet  in  each  apart¬ 
ment  is  connetted  to  the  emergency 
lighting  system,  led  from  a  nit)tt)r- 
generattir  set  that  also  jirovitles 
staiul-by  power  lor  an  elevator,  hall 
anti  exit  lights,  and  other  selected 

Top— Each  apartment  has  reteptacles  for 
TV  master  antenna  and  power  (Jaik 
(Voucher  wiring  outlet  Ixtxes  to  metal 
studs),  Onter— Dimmer  and  lighting  panel 
for  the  main  dining  room.  Lower— Mans 
apartments  have  this  all-electric  compact 
kitchen 


loads,  int hiding  the  watei  pumping 
plant.  I  he  infirmarv  rooms  each 
liave  nurse’s  tall,  ladit)  outlets,  bed 
lights  and  even  an  oxygen  outlet. 
Hospital  tare  short  ol  surgery  is  pro- 
V  ided  the  member-residents. 

Elettrital  design  lor  such  a  build 
iiig  ttmibines  what  woultl  be  re- 
tpiiietl  both  of  a  tonimunity  apait- 
meiit  stmt  ture  and  a  hospital.  The 
eniergenty  power  supplv  thus  be- 
tonies  a  more  important  factoi  and 
|ohn  \V.  .Malonv,  .\I.\,  of  Seattle,  its 
arthitett.  has  provided  it  with  a 
l.aO-kva  diesel-generator  and  a  selet- 
tive  system  ol  distribution  to  eniei- 
gentv  lighting  units,  motor  circuits 
and  the  intertommunit ation  system. 
The  electrical  installation  was  made 
by  'Erowbridge  R:  Flynn  Electric  Cti.. 
.\ietlft)itl. 

Eo  keep  poles  off  the  I.Tatre  Man¬ 
or  grounds,  service  is  taken  from 
California  Oregon  I’owei  Co.  to  a 
|)ole  at  the  southern  edge  of  the 
property  and  down  the  hill  below 
eye  level.  Primary  at  12  kv  ^  is 
brought  in  on  No.  2  0  ciiniluttors 
untlergrounil  in  cement  duct  to  a 
manhole  outside  the  building  and 
from  this  manhole  into  a  transformer 
vault.  Distribution  voltage  is  120/ 
20S,  lt)ur-wire  star  lioni  the  main 
switchboard  to  all  but  the  pump 
litnise,  where  180-v  is  supplied.  No 
other  180-v  is  used  in  the  etitire 
building,  all  other  power  loads  be¬ 
ing  served  by  the  120/208  svstem. 
•1,000-anip,  three-jihase  bus  runs 
from  the  transformer  vault  to  the 
main  switchboard,  which  has  two 
I,200-ani|).  two  1,000-amp,  seven 
700-amp  cirtuit  breakers  and  a  spare 
in  it.  Two  250-hp  refrigeration  com¬ 
pressors  for  the  air  tonclitioning, 
ventilating  blowers,  elevators  and 
pumps  constitute  the  major  power 
loads. 

In  addition  to  the  risers  for  the 
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clf\aloi  and  pcnihoiise  l)lo\vci  pow 
t'l  iheie  are  six  sets  ol  risers  lor  the 
lif'luiiiff  (listril)iiiion.  At  eadi  ol  the 
10  ll«M)is  aloll^  eatli  ol  the  latter  is 
luonnted  a  double  loinpartinent  box 
or  emlosure.  One  side  of  its  eontains 
the  li^htin^  and  appliaiue  liitnit 
panel  loi  a  section  ol  the  fl<»or.  1  he 
other  ( oinpartinent  (ontains  the  tel¬ 
ephone  and  intereoni  panels. 

1  wo  !li/^-in.  alnininuin  conduit 
cairvin^  parallel  sets  ol  tlnee  'lOO- 
incin  and  one  2rj0-nitin  conductors 
entei  each  floor’s  panel  at  tfie  bot¬ 
tom  of  a  f>uttei  «n  separate  compart¬ 
ment  at  tile  li^ht  eml  of  the  lit'htin^ 
panel.  l  aps  throuj>h  a  bushed  open- 
ini'  to  these  feedeis  aie  made  with 
(ompiession  lu^s  to  supply  the  pan¬ 
els.  .Ml  eonductors  are  copper,  the 
large  conduit  is  aluminum. 

I  here  is  a  main  breaker  lot  each 
of  the  panels  ahead  of  the  breakers 
tor  the  kitchenettes,  bathroom  heat- 
eis,  lighting  and  receptacles.  Kacfi 
such  panel  thus  becomes  a  main  clis 
tiibution  center  for  about  six  apart¬ 
ments.  located  close  to  them  for  ease 
of  maintenance.  These  panels  are  lo¬ 
cated  in  the  conidor  that  runs  be¬ 
tween  the  apartments,  ail  ol  which 
face  outwaicl.  .Spare  capacity  for  tu 
ture  recjuirements  has  been  allowed 
not  onK  in  feeders  and  circuits  but 
in  all  panels. 

Lighting  in  the  individual  apait 
ments  is  of  the  residential  tvpe,  with 
built-in  units  in  baths,  corriclors  and 
kitchens,  and  ample  outlets  for  the 
lesident’s  own  lamps  and  ecjiiip 
ment.  In  the  public  areas,  such  as 
the  lt)bl)ies,  lounges  and  dining 
loom  lighting  and  likewise  for  the 
auditorium  and  its  stage.  Exterioi 
lighting  of  walks  and  grounds  as 
well  as  the  entrywav  has  been  ap 
propriately  executed. 

■Meals  are  included  in  the  life-caie 
plan  under  which  the  Manor  o|)ei- 
ates.  The  small  kitchenettes  will  be 
tisecl  oidy  occasionally  bv  those 
whose  apartments  include  them. 
Food  for  the  main  dining  room  is 
prepared  in  a  fully  ecjuipped  all¬ 
electric  restaurant  kitchen.  Diet  lor 
those  in  the  infirmary  is  prepared  in 
a  sepal  ate  kitchen  <»n  the  hospital 
flooi . 

In  all  tespects  electric  living  at  its 
best  is  assured  the  retired  residents 
of  Rogue  Valiev’s  outstanding 
Manor. 

T<»p  — Main  suiuhiKtaid  room  contains 
main  ami  riser  main  ciisionnecis  anti 
emergencs  and  pouer  panels.  Center— Fore¬ 
man  .4rt  I)a>  at  tspiral  riser  panel  com- 
partmented  for  telephones,  lighting  and 
riser  taps.  Lower— Dimmer  and  lighting 
control  panels  on  the  stage  of  the  audi¬ 
torium  on  main  fltMii 
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Adequate  conductor  capacities  for  .  .  . 

TRAILER  PARK  UNDERGROUND  WIRING  SYSTEMS 

GEORGE  ACE  KOLB.  CHIEF  ELECTRICAL  INSPECTOR.  ALBUQUERQUE.  N  M 


T  o  meet  the  ever  growing  trailer 
home  situation,  the  city  ol  Albu¬ 
querque  has  developed  a  calculated 
chart  for  use  in  trailer  park  electri¬ 
cal  design,  for  underground  distri¬ 
bution  systems  only.  It  has  for  its 
main  objective  the  provision  of  ade¬ 
quate  conductor  capacities  for  such 
trailer  homes,  with  present  ami  fu¬ 
ture  demand  loads  upon  the  system 
kept  in  mind. 

Going  back  in  the  history  of 
trailer  occupancies,  some  15  or  more 
years  ago,  we  found  that  mobile 
trailers  were  used  for  transit  ckcu- 
pational  use,  mostly  by  construction 
workers  and  their  families  traveling 
from  job  to  job.  No  provisions  were 
even  in  the  making  for  code  wiring 
of  the  trailers  themselves.  Nor  were 
any  provisions  made  for  serving 
these  traveling  trailers.  The  park¬ 
ing  of  these  trailers  ilepended  upon 
such  laws  of  the  land  known  as 
squatters’  rights.  Each  owner  took 
upon  himself  the  responsibility  to 
find  a  means  to  get  served  by  the 
electrical  utility. 

As  time  progressed,  the  trailer 
owners  grouped  themselves  in 
camps.  This  proved  unsatisfactory, 
because  of  the  lack  of  sanitation 
and  utility  needs.  Then  came  the 
transition  period.  Families  that  were 
living  in  houses  now  found  it  more 
economical  to  buy  a  trailer  ami  move 
into  a  trailer  park  on  a  permanent 
basis,  where  all  necessary  utilities 
were  made  available. 

Cities  realizing  the  need  for  trailer 
parks  to  accommodate  mobile  homes 
soon  had  the  task  of  writing  ordi¬ 
nances  governing  their  construction 
and  rules  and  regulations  for  their 
operation.  Inspection  authorities 
had  a  greater  problem,  for  they  had 
no  control  of  mobile  home  manufac¬ 
turers  in  the  wiring  of  these  trailers 
at  the  factory  without  cotie  inspec¬ 
tion. 

Lack  of  electrical  cotie  data  as  to 
what  constitutes  an  average  trailer 
demand  load  and  what  the  mini¬ 
mum  permissible  voltage  drop  at 
the  trailer  location  should  be  was 
further  complicated.  \V’hat  consid¬ 
eration  should  be  given  to  the  fu¬ 
ture  adequacy  of  the  service  and 
feetler  conductors? 

For  resitlences,  this  adequacy  pro¬ 


vision  has  been  considered  in  the 
National  Electrical  Gode.  It  recom¬ 
mends  the  use  ol  100-amp  services 
for  residences  that  rest  on  peima- 
nent  foundations.  The  recom¬ 
mended  conductors  are  No.  2RH\V. 
Using  the  same  logic  and  reasoning 
in  sizing  conductors  to  serve  two  or 
more  trailers,  lor  some  have  dose  to 
the  same  loads  as  do  houses,  a  hartl 
and  steadfast  rule  was  establisheil 
that  in  no  case  shall  the  serving  un¬ 
derground  conductors  be  less  than 
No.  2  RHW. 

This  automatically  takes  care  of 
the  placement  of  large  or  small  trail¬ 
ers  of  variable  loail  demands,  regard¬ 
less  of  where  they  may  be  placed  in 
respect  to  the  serving  trailer  stations. 

Throughout  the  state,  in  cities 
governing  by  ordinance  with  a  local 
code  or  electrical  book  of  rules,  al¬ 
lowable  voltage  drop  varies  from  1 
to  5^  inclusive,  according  to  the 
locality,  but  no  hard  and  set  rules 
govern. 

Here  again,  using  the  same  logic 
ami  reasoning  as  to  voltage  drop 
calculation,  we  find  that  the  Na¬ 
tional  Electrical  Gode  sets  a  stand¬ 
ard  of  \*^/c  voltage  drop  allow’ance 
for  residential  occupancies  upon 
permanent  foundations.  Therefore 
the  same  percentage  voltage  drop 
is  used  for  the  basis  of  calculation 
in  the  actompanying  mobile  home 
trailer  chart. 

It  is  important  that  this  1%  volt¬ 
age  drop  be  not  exceeded,  if  we  are 
to  provide  adequate  conductor  ca¬ 
pacity  for  future  possible  loading. 
Maintained  records  show  that  in 
each  five  years  the  demand  load  of 
trailers  doubles. 

Here  in  .Mbiujuerque  we  had  as 
high  as  six  electrical  fires  inside  of 
trailers.  In  each  case,  either  a  re- 
Irigerator  or  an  evaporator  cooler 
motor  was  involved.  Line  voltage 
in  each  case  dropjied  low  enough  to 
cause  the  motor  to  slow  down,  over¬ 
heat  and  catch  fire.  There  has  never 
been  one  trailer  fire  due  to  low  volt¬ 
age  in  any  trailer  park  that  has  been 
wired  to  the  specifications  set  forth 
in  the  chart  described  here. 

This  chart  was  designed  for  direct 
use.  No  further  calculations  are  nec¬ 
essary  to  determine  the  sizing  of  the 
underground  serving  conductors. 


But  the  sizing  of  the  service  riser 
conductors  is  done  by  the  simple 
formula  that  is  also  shown  here. 

The  service  riser  may  be  one  sin¬ 
gle  riser  to  serve  from  pjw'er  com¬ 
pany  aerial  ilrop  or  option  of  two 
service  risers  in  close  formation  ma\ 
be  usetl;  the  one  riser  may  serve  the 
underground  serving  conductors  in 
a  right-hand  direction,  limiting  the 
serving  distance  radially  to  a  maxi¬ 
mum  of  150  ft  from  distribution 
source,  while  the  second  service  riser 
shall  meet  the  same  requirements 
but  will  serve  in  a  left-hand  direc¬ 
tion. 

It  will  be  noted  that  the  maxi¬ 
mum  radial  distance  from  distri¬ 
bution  source  is  150  ft  to  the  right 
plus  150  ft  to  the  left,  or  a  total  td 
300  ft  of  trailer  lots  to  be  servetl 
by  one  power  company  aerial  drop. 
This  is  the  key  to  the  plan  by  which 
a  power  company  service  drop  max 
be  brought  to  a  point  of  attachment 
(distribution  center)  every  300  lin  ft. 

Sizing  Trailer  Station  Taps 

W’hen  the  sizing  of  conductors  has 
been  established  by  diagram  chart 
and  proper  associated  conduit  deter¬ 
mined,  a  means  must  be  provided 
for  the  trailer  station  serving  con¬ 
ductor  attachment  or  tap  to  the  un¬ 
derground  serving  conductor  feed¬ 
ers.  This  is  accomplished  by  the 
insertion  of  a  junction  box  in  the 
conduit  runs  as  they  emerge  from 
ground  level  at  each  trailer  station 
location.  The  placement  of  this  box 
shall  not  be  lower  than  one  foot 
from  grade  level,  xvith  measurements 
taken  from  bottom  edge  of  the  box. 

function  boxes  shall  comply  with 
NE.\I.\  specifications  (raintight)  or 
equal.  .\Iinimum  stock  size  of  ap¬ 
proximately  10  in.  wide,  8  in.  high 
ami  6  in.  deep  generally  meet  work¬ 
ing  requirements. 

Gasketed  threaded  hub  shall  al¬ 
ways  be  installed  on  the  top  surface 
for  the  conduit  riser  serving  the 
trailer  station  meter  or  meters.  This 
riser  to  the  meter  socket  shall  be  a 
minimum  of  one  inch,  with  three 
No.  6  conductors  inserted,  if  trailer 
station  serves  one  trailer  and  a  min¬ 
imum  of  114-in.  conduit,  with  three 
No.  4  RH  conductors  inserted  if 
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irailci  station  serves  two  trailers. 

( im|M>rtant:  It  is  recommended  that 
underground  serving  ft^etlers  Ik*  run 
continuously  through  junction 
hoxc's  without  being  cut  and  that 
connextors  be  usetl  to  tap  the 
smaller  wire  inside  these  Imxes.) 

(ionduits  entering  the  bottom 
lace  of  the  junction  lx)x  need  not 
have  attached  threaded  hubs,  pir*- 
viding  that  double  locknuts  are  used 
along  with  a  metal  bushing  that  has 
an  insulating  insert.  Such  a  bushing 
must  provide  means  for  equipment 
grounding  (or  bonding)  to  the  case 
»)f  the  junction  box.  Equipment 
grounding  (or  bonding)  of  conduits 
is  of  great  importance,  as  conduits 
get  out  of  alignment  after  installa¬ 
tion.  This  is  caused  by  ground 
settlement  or  accidentally  being 
buntped,  loosening  the  bond. 

Individual  Trailer  Metering 

All  meter  sockets  are  set  at  exact¬ 
ly  six  feet  from  grade  level  to  the 
center  of  the  socket.  Single  socket 
or  dual  two-gang  sockets  may  be  in¬ 
stalled  to  suit  application. 

Trailer  chart  was  designed  for  one 
and  two  trailers  per  serving  station. 
.More  than  two  trailers  per  station 
is  frowned  upon,  as  such  grouping 
reejuires  certaiti  trailers  of  such  a 
group  to  be  served  by  cords  exceed¬ 
ing  the  standard  25-ft  extension 
cord.  The  extra-long  cords  needed 
to  serve  them  crcjss  over  the  ground 
in  undesirable  locations.  Thus,  mak¬ 
ing  a  limit  of  two  trailers  per  sta¬ 
tion  eliminates  these  undesirable 
leatures. 

Individual  Trailer  Station 
Service  Termination 

The  design  application  lor  indi¬ 
vidual  service  center  termination 
(service  main  disconnect  means)  can 
be  accomplished  by  several  satisfac¬ 
tory  methods.  The  main  object  is 
that  such  a  method  meet  code  re 
cpiirements:  such  as  raintight  serv¬ 
ice  et|uipnient,  case  bonding,  serv¬ 
ice  grounding,  use  of  grounding- 
type  receptacles  and  provisions  lor 
trailer  cord  strain  relief  at  the  serv¬ 
ice  center.  Several  mobile  home 
manulacturers  of  electrical  service 
eejuipment  have  sjrecific  ally  tie 
signed  raintight  service  panels  with 
built-in  service  disconnect  means 
associated  with  grounded-tvpe  re¬ 
ceptacle  trailer  plug-ins.  The  mini 
mum  service  breaker  serves  a  .50-amp 
grounded-type  receptacle,  a  20-amp 
breaker  subfeeding  through  the  .50- 
amp  service  main,  lor  the  purpos  ■ 
ol  serving  a  20-amp  grounde.l  tvpe 
I  fceptacle. 
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I  Ilf  niflhod  ol  jilatfiiifiu  in  if 
lation  lo  tlif  iiiftfr  sockfl  is  tlif 
option  ol  thf  flftirifal  fontiacloi. 

1  hf  affonipanying  lonniilas  arc 
lor  those  intfifstfd  in  knowing  how 
the  tignrfs  fiitfial  in  tlie  folnnni> 
ol  thf  chart  havf  hffii  df rival. 

Individual  Trailer 
Average  Load  Calculations 

Watts 

Average  trailer  (45x10  ft)  =  450  sq  ft 
450  X  3  w  per  sq  ft  1,350  w, 

general  lights  1,350 

1  circuit  small  kitchen  appliance 

load  =  1,500  w  1,500 


Diagram  Chart  Wire  Sizing  Information 

The  following  singlo*row  and  dowble*row  formolat  aro  shown  for  thoso  who  aro  intorastad  in  know¬ 
ing  how  tha  wira  calculaftont  antarad  in  Col.  4  of  tha  diagram  chart  hava  baan  mada 


Trailer  Park  Problem  No.  1 

What  minimum  sisa  RHW  undarground  sarving  faadars  shall  supply  six  trailars  that  ara  sat  sida  by 
sida,  in  singla-row  formation  on  25-ft-width  lots? 

Trailars  to  ba  sarvad  by  RHW  undarground  sarving  faadars,  limitad  to  a  maasurad  radial  distance 
not  to  axcaad  150  ft  from  distribution  sourca  to  tha  farthast  trailar  station.  (Usa  mathod  f  of  diagram 
-25.ft  lots.) 


Step  1 


Singla-Row  formati<sn  (Stop  by  Stop  Formula) 


(#  trailar  spacas)  X  (avaraga  width  of  lots  in  faat) 
)  (raprasants  midpoint  of  faadar  calculation) 


Midpoint  calculation  in  faa* 


Nota:  Usa  this  figura  in  $tap  3  calculation 


@  100%  demand  2,850 

1  1,000-w  hot  water  heater  1,000 

1  i'2-hp  refrigeration  air  conditioner  1,127 


Step  2—  (5,000  w  per  trailer)  X  (#  trailers!  X  (75%  demand  factor) 
240  V  (represents  working  voltage  of  120  240,  3-wire  system) 


Adjusted  amp  demand  load 


Total  4,977 

4,977  w,  basically  5,000  w,  per  single  trailer 
Use  5,000  w  per  trailer  in  calculations. 

I  <>  airixe  ai  an  aveia<>e  dimension  lor  a 
lisalile,  |K‘rmancni  trailer,  uhith  is  the  gen¬ 
eral  t\|H'  hetoming  (ommonly  used  in  the 
Iretter  trailer  paiks,  it  uas  loinid  that  the 
()-lt-wide  trailers  aie  now  hetoming  obso¬ 
lete.  In  their  plate,  S-.  10-  and  12-ft-witle 
trailers  are  iK-coming  tommoti  prattite.  I  he 
trailer  lengths  start  at  10  It  and  generalK 
the  de  luxe  jobs  are  longer,  intinding  those 
of  an  It  in  length.  I  heielore.  an  a\erage 
consenative  width  tan  be  taUnlated  at  10 
ft  wide  and  a  tonser\ati\e  length  at  f."»  ft, 
giving  a  total  stpiaie  l<M)iage  ol  l.aO.  Main 
de  Inxe  jobs  are  now  <-xteetling  .aOO  s(|  It. 

I  he  l.'rO  s(|  It  aie  now  multiplied  bv  the 
siamlaid  .1  w  ])er  st]  It.  the  same  as  lot  resi¬ 
dential  otdipanties  on  |>ermanent  lonnda- 
tions.  I  his  totals  l.S.'rO  w  and  ol  ionise  is 
known  as  the  general  lighting  load.  I  his 
ligure  now  enters  the  fat  tight  hand  lol- 
nmn.  I  o  this  lolnmn  we  insert  a  I..500-W 
kitclien  small  a|)pliance  ciunit.  lleing  verv 
tonservative,  we  use  but  one  cirt nit,  whereas 
occupancies  on  foundations  are  calculated 
for  two.  I'he  l.S.aO-w  getieral  ligfiting  plus 
the  l,500-w  kitchen  small  appliance  calcu¬ 
lation  now  tallies  2,fl,a0  w.  being  less  than 
3,000  w,  the  demand  load  automaticallv 
becomes  100%. 

The  next  step  is  to  iiulude  the  antici- 
|)atcd  loads.  As  comtnon  practice,  electrical 
appliances  are  geneiallv  jneferied  to  liu 
tane  gas,  due  to  the  simpliiitv,  economv  and 
safety  factors,  and  are  so  genet  all v  accepted 
by  the  trailer  owners.  1  hese  loads  are  ati- 
ticipated  to  Ije  I.IXKI  w  lor  one  electric  hot 
water  heater  and  one  i/4-hp  or  14-ton  re¬ 
frigeration  room-tvpe  air  cotulitioning  unit. 
Such  a  unit  would  calculate  at  1.3.50  w.  It 
operates  for  long  [K’liiHls  of  time.  It  inav 
Ire  noted  that  many  trailers  use  the  y^-hp 
or  Vj-ton  units,  but  for  conservative  calcu¬ 
lations  we  used  the  smaller  unit.  1  he  de- 
tnattd  calculation  on  these  two  units  is  taken 
at  100%.  fcMJcler  demand  as  the  number  ol 
utiits  involved  is  less  than  lour.  The  1,3.50 
w  general  lighting,  along  with  1.000-w  hot 
water  heater  calculation  aitd  I.l27-vv’  ait 
(onditioner  tallies  to  1.977  w.  This  is  so 
close  to  .5.0(K).  an  even  numtK*r,  we  now 
use  5,000  w  as  a  basic  figure.  In  calcula¬ 
tions  to  determine  the  futitre  load  at  each 
trailer  Icxation  tor  the  loading  of  the  un¬ 
derground  feeders,  a  demand  factor  credit 
is  allowed.  In  doing  so  a  special  formula 
has  been  set  up  that  takes  into  considera¬ 
tion  the  width  of  trailer  lots,  the  distance 
of  the  feeder  length  and  jjercentage  voltage 
drop  maintained  at  the  most  distant  load 
from  the  distribution  s>urce. 


Step  3— Finel  calculationt  by  standard  d-<  voltaga-drop  table 


(Midpoint 

(Ohms 

(Adjusted 

distance  X 

per 

X  amp 

Cir  mil  of 

both  ways) 

cir  mil-ft) 

toed) 

copper 

conductor 

^240  working  voltage 
3-wire  system 

(1%  voltage- 
drop 

X 

required 

ft  120/240  1-phase) 

allowance) 

Above  formulas  with  step-by-step  figures  entered 


6x25 

150 

Step  1  — 

— 

— 

=  75 

=  Distance  in  feet  at  midpoint  of  feeder 

2 

2 

5,000 

X  6  X 

.75 

22,500 

Step  2— 

240 

240 

94  Adjusted  amp  demand  load 

Step  3— 

(75  . 

75)  X 

10.7  X  94 

150,870 

62  862  copper  required 

for  underground  feeder 

240  X 

01 

~  2.4 

Step  4— Comparison  of  cir-mil  cross  sectional  areas  of  three  conductor  siies 

52,640  cir  mil  =  No.  3  Comment— too  small 

66,370  cir  mil  —  No.  2  Correct  sixe  to  use  for  underground  feeders 

83,690  cir  mil  =  No.  1  Comment— oversixe 

Sasic  rule:  Underground  serving  conductors  shall  in  no  case  be  less  than  No  2  RHW 


Formula:  Service  Riser  (RHWj  Conductor  Sixing 

Step  5—  (5,000  w  per  trailer)  X  (#  trailers  served  by  riser  conductors)  X  (75%  demand  factor) 

240-v  working  voltage  of  1 -phase  120  240  3-wire  system 
Above  Formula  With  Figures  Entered 


5,000  X  6  X  .75 
240 


22,500 

240 


Minimum  amp  of  copper  required  for  service 
94  =  riser  and  in  no  case  shall  the  conductor  sixe 

No  2  RHW  be  less  than  No.  2  RHW 


Trailer  Park  Problem  No.  2 

What  minimum  sixe  RHW  underground  serving  feeders  shall  supply  to  a  total  of  12  trailers  that  are 
set  side  by  side,  in  double-row  formation  set  on  25-ft-wide  lots? 


Step  1  — 

(12  X  25)  :  2 

300  2 

150 

Distance  in  feet  at 
midpoint  of  feeder 

2  ~ 

2 

“  2 

Step  2— 

5.000  X  12  X  .75 

45.000 

=  188 

=  Adjusted  amp  demand  lead 

240  ~ 

240 

Step  3— 

(75  -1-  75)  X  10.7  X  188 

301,740 

r=  12,573 

Cir  mil  of  copper  required  for 
underground  feeder 

240  X  01  ~ 

“2.4 

Step  4— Comparison  of  cir  mil  cross  sectional  areas  of  three  conductor  sixes 


105,500  cir  mil 
133,100  cir  mil 
167,800  cir  mil 


No.  0  Comment- too  small 

No.  00  Correct  sixe  to  use  for  underground  feeders 
No.  000  Comment— oversixe 


Step  5— Using  formula  above  for  service  riser  conductor  (RHW)  sixe  gives  188  amp,  for  3  0  RHW 


XL  Bus  Duct  by  BullDog 


This  symbol  stonds 
for  bus  duct 


Makes  light  work 
of  installation 
four  ways! 


i  I  ® 

This  symbol  stands 
(or  QUALITY 


1  Keyed  ends  of  q  Single  integral  bolt  o  New  Hangfast*  a  Lightweight, 
plated  aluminum  ^  spins  tight  quick-  Adapter  bolts  to  ^  rigidly-made  10- 
bars  align  automati-  ly  to  secure  bars  suspension  rod  fast  foot  sections  require 
cally,  join  as  fast  under  a  ton  of  pres-  ...duct  with  standard  only  half  as  many 
as  .sections  can  be  sure.  Captive  screws  hanger  is  instantly  hangers  as  ordinary 
handled.  join  casings  together,  hooked  and  securetl.  duct. 


Klcririr  A  Manijfartiirinic  Younic  Klertric  A  Mf#.  Safety  Switchboard  Company  BullDog  KIcc.  I'rcMl.  <4>.  of  Lon  \ngclca 

1733  N.  E.  Seventh  Ave.,  P.  O.  Box  7866  2134  Curtis  St.  910-89th  Avenue  3020  Supply  Ave. 

Portland  12,  Oregon  Denver  2,  Colorado  Oakland  21,  California  Los  Angeles  22.  California 


l-T-E  CIRCUIT  BREAKER  COMPANY 

BULLDOG  ELECTRIC  PRODUCTS  DIVISION 


64 


Electrical  West— Vol.  126,  No.  1 


B  1 

L* 

- 

a."* 

Deep  in  tlie  Heart 


Dynamic,  vibrant  Houston,  deep  in  the  heart  of 
the  Texas  Gulf  Coast,  is  the  South’s  largest  city 
and  sixth  largest  in  the  nation.  Capital  of  the 
Republic  of  Texas  little  more  than  a  century  ago, 
it  is  now  regarded  by  many  as  the  U.  S.  petro¬ 
chemical  and  petroleum  capital.  Surrounded  by 
natural  resources,  it  is  also  hub  of  the  Southwest’s 
industrial  marketing,  rice  milling,  cotton  trading 
and  processing. 

The  lively  arts,  education,  museums,  art  galleries, 
parks,  facilities  for  sportsmen,  and  temperate  cli¬ 


mate  make  the  city  a  cultural  and  tourist  haven. 

Naturally,  Houston  has  an  enormous  appetite 
for  electric  power  and  transportation — adequately 
served  by  an  outstanding  electric  utility  company, 
and  six  major  and  two  terminal  railroads.  Their 
need  for  the  highest  quality  insulated  wire  and  cable 
has  been,  and  is  being,  met  by  Kerite,  under 
standards  dating  back  to  1854 — a  service  that 
will  continue  and  expand  with  the  needs  for 
quality  cable. 


KERITE  CABLE 

tAr  KERITE 

General  Office — 30  Church  Street,  New  York  7,  N.  Y. 


‘  JEL* 

iTiTin 


SALES  OMICESi 

Albuquerque.  Ardmore.  Pa..  Birmingham.  Boston.  Chicago.  Cleveland.  Denver.  Glendale.  Cal..  Houston.  Lake  Wales.  Fla..  Portland.  Ore  .  St.  Louis,  Salt  Lake  City.  San  Francisco,  Seattle 


Test  Your  Knowledge 


Here  are  24  points  to  test  your  specification 


use  switchgear  or  control?  Score:  23-24, 


expert;  19-22,  professional;  below  19,  turn 


the  page  and  read  the  answers  by  H.  A. 
Wright,  supervisory  engineer,  control 


department,  Allis-Chalmers  Mfg.  Co 
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An  a  rule  of  tluinil).  control  ('<|ui])tncnt  is  installed  at 
the  point  oi  |)ovver  ntili/ation,  whereas  switchgear  is 
used  to  govern  power  distribution  and  to  protect  the 
power  supply  system.  Yet.  there  remains  a  certain 
amoitnt  of  confusion  when  high-voltage  contactors  are 
referred  to  as  “breakers,”  and  specifications  are  written 
lor  industrial  ccrntrol  based  on  switchgear  standards, 
lo  illustrate  basic  external  differences,  photo  above, 
lelt,  shows  an  industrial  high-voltage  control  center  foi 
motors  up  to  2,.5hh  hp.  while  ph»)to  above,  right,  shows 
metal-clad  switchgear  being  used  for  motor  control. 

(iheck  vour  understanding  of  basic  difteremes  h\ 
noting  which  of  the  following  statements  are  true  and 
which  are  false.  Detailed  answers  follow  the  questions. 

1.  rhere  are  several  ext  ept ions  to  True  False 

the  .'>,l)(M)-v  limitation  t»l  industrial 

«ontrol.  _  _ 

2.  High  -voltage  industrial  control 
h.is  several  horse|M)wer  limitations  in 

its  applications.  _  _ 

.1.  There  are  no  exteptions  to  tlu 
kva  limitation  on  interrupting  cap.u- 
itv  in  industrial  control. 

f.  For  highly  repetitive  service,  in- 
dustrial  control  is  recommended. 

5.  If  line  capacity  is  greater  thati 
.■)().000  kva,  current  limiting  fuses 
must  be  used  with  industrial  control. 

ti.  .Switchgear  is  also  used  tf)  control 
motors  on  2.5-  and  5-kv  systems.  _  _ 

7.  “Blow  ofl”  refers  to  the  parting 
of  (ontacts  under  stress  of  high  ctir- 

letit.  _  _ 

8.  Even  a  properly  selet  ted  fuse  max 

l)low  on  starting  current.  _  _ 

f>.  (iurrent-limiting  effect  is  the 
same  for  all  si/e  fuses. 

10.  .System  kva  and  voltage  are  the 
onlv  details  that  require  checking.  _  _ 


11.  I  here  is  onh  slight  differeme 
in  the  medianii.d  arrangement  of 
Imakeis  in  switchgeai  units  and  <on- 
ia(tors  in  industrial  (ontrollers. 

12.  .Switchgear  does  not  utilize  dis- 
tonnett  switches. 

I.H.  Fhe  terms  "draw  out”  is  now 
used  in  connection  with  industrial 
control.  Ibis  arrangement,  like 
switc  hgear,  provides  disconnect  means 
when  the  contactor  is  removed. 

I  1.  (ionnections  diflei  for  atixiliarx 
devic  es  used  in  switc  hgear  and  control. 

15.  There  are  various  differences 
between  control  and  switchgear  bus 
.11  rangements. 

It).  .Switchgear  recpiires  insulated 
Inises. 

17.  I'here  are  no  major  differences 
in  instrumentation  and  relays  in  the 
two  types  of  eqtiipmeiU. 

18.  .Switchgear  protects  as  well  as 
governs  the  jK)wer  system.  Industrial 
c  ontrol  also  protec  ts  as  well  as  governs 
motors. 

19.  .Switchgear  should  be  applied 
where  Irecpient  starting  and  stopping 
is  not  encountered. 

20.  It  is  more  common  to  misapply 
oil-immersed  control  ecpiipment  than 
air. 

21.  ExplosionprcM)!  control  is  avail¬ 
able  in  this  voltage  class— 2,. SOO-f.bOO  v. 

22.  Switchgear  and  control  mav  be 
installed  in  the  same  lineup. 

2.S.  There  is  no  difference  in  list 
price  between  switchgear  and  control. 

21.  One  type  of  eejuipment  should 
l)e  chosen  first,  control  or  switchgear, 
before  writing  specifications. 


True  False 
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1.  There  (ire  sei  eiHl  e\iel)tiuiis  to 
the  5,000-1’  limitation  of  industrial 
( ontrol. 

False.  Above  5,000  v,  switchgear 
should  he  used.  For  example,  all 
(1,000-v  motors  should  be  controlled 
by  switchgear. 

2.  High-voltage  industrial  control 
has  several  horsefxneer  limitations  in 
its  afiplications. 

True.  Industrial  control  has  the 
lollowing  horsepower  limitations: 
Voltasc  HP  at  Unity  PI  HP  at  80%  PI 
2,300  1,750  U500 

4,6(MI  3,IMHt  23IMI 

Induction  motor  tontrollers  have 
the  same  limitations  as  80^  power 
lactor  synchronous  motor  control¬ 
lers.  Switchgear,  on  the  other  hand, 
has  no  limitation  except  that  im- 
|K)sed  by  the  circuit  breaker— .H,000 
amp  at  5  or  13.8  kv. 

3.  There  are  no  exceptions  to  the 
kva  limitation  on  interrupting  la- 
pacity  in  industrial  control. 

True. 

4.  For  highly  repetitive  service,  in¬ 
dustrial  control  is  recommended. 

True.  To  explain,  it  is  necessary 
to  go  back  to  the  basic  dillerence  be¬ 
tween  contactors  used  in  industrial 
control  and  circuit  breakers  usetl  in 
switchgear.  A  contactor  is  both  closed 
and  held  closetl  by  means  ol  a  mag¬ 
net.  A  circuit  breaker,  on  the  other 
hand,  may  be  operated  by  means  of 
a  magnet  but  is  lield  closed  by  means 
of  a  mechanical  latch.  Because  of 
the  mechanical  (omplications  of  the 
latching  mechanism,  the  circuit 
breaker  is  not  normally  used  to  con¬ 
trol  motors  which  are  started  or 
stopped  frequently. 

5.  If  line  capacity  is  greater  than 
50,(K)0  kva,  current  limiting  fuses 
must  he  used  xvith  industrial  control. 

True.  (Control  engineers  say  that  if 
the  capacity  of  the  line  is  greater 
than  .50,000  kva,  current-limiting 
fuses  should  be  used. 

Backup  breakers  are  consitlereil 
last  if  of  the  three-  to  five-cycle  var¬ 
iety  and  are  normally  set  somewhat 
longer.  When  using  backup  break¬ 
ers,  in  conjunction  with  industrial 
control,  there  is  a  /one  from  the 
time  the  contactor  drops  (4*/2  cycles) 
to  the  time  that  the  backup  break¬ 
ers  open  (8  to  20  cycles)  that  the 
(ontactor  arcs  severely,  since  it  can¬ 
not  interrupt  current  over  its  rat¬ 
ing.  Therefore,  high  capacity,  high¬ 
speed  fuses  were  developed  to  pro¬ 
vide  the  protection  that  cannot  be 
j>rovided  by  circuit  breakers.  1  hese 
fuses  are  designed  to  bhm  in  less 
than  one-half  cvde. 


().  Su'iti  hgear  is  also  used  to  con¬ 
trol  motors  on  2.5-  and  o-kv  systems. 

True.  .Switchgear  provides  for  the 
control  of  squirrel  cage,  synchronous 
and  wound  rotor  motors  on  2.5-  and 
5-kv  systems  and  must  be  used  tt) 
control  motors  on  higher  voltage 
systems,  i.e.,  (i.li  to  13.8  kv. 

7.  "Bloie  off  "  refers  to  the  parting 
of  contacts  under  stress  of  high  cur¬ 
rent. 

True.  Fhe  force  on  the  contacts 
(aused  fjy  a  short  circuit  may  be  suf¬ 
ficient  to  overcome  the  contact 
spring  pressure,  tausing  the  contacts 
to  part. 

8.  Even  a  piopeily  selected  fuse 
may  blow  on  starting  current. 

False.  Fuses  are  obtainable  in  a 
number  of  ilifferent  sizes.  Fhe  fuse 
is  selected  from  motor  data  covering 
full-load  current  and  maximum  in¬ 
rush  current.  The  energy  dissipated 
by  the  fuse  is  basetl  on  I'R.  There¬ 
fore,  a  fuse  curve  plotted  as  time  in 
setonds  to  current  in  amperes  yvill 
follow  a  square  curve— inverse  time 
characteristic.  If  the  fuse  is  properly 
selected,  it  yvill  not  blow  on  starting. 

f).  Cut  rent-limiting  effect  is  the 
same  for  all  size  fuses. 

False.  Fhe  larger  the  fuse  rating, 
tile  less  current-limiting  effett. 

10.  System  kva  and  voltage  are  the 
only  characteristics  that  reef  ii  ire 
c  hec  king. 

False.  In  addition  to  the  kva  rat¬ 
ing,  the  maximum  rms  asymmetrical 
turreni  available  from  the  power 
system  should  not  exceeil  1)0,000  amp 
for  industrial  (ontrol  or  80,000  amp 
for  syvitchgear. 

11.  There  is  c>nly  slight  clifferenc  e 
in  the  mechanicai  arrangements  of 
hre-akers  in  the  sieitc  hgear  units  and 
contactors  in  industrial  contiollers. 

True  and  False.  (.\  trick  cpiestion) 
Fhe  circuit  breakers  used  in  switch- 
gear  are  removable.  Fhey  are  of  two 
types:  vertical  lift  or  horizontal  drayv- 
out.  By  means  of  a  rack  mechanism, 
the  breaker  may  be  unplugged  (dis¬ 
connected)  and  drawn  out  of  the 
cubicle  on  its  own  wheels. 

The  high-voltage  oil  contactors 
used  in  industrial  control  are  also 
“drayvout”  (see  ansyver  No.  13). 

12.  Su'itchgc'ar  does  not  utilize  dis¬ 
connect  switches. 

True.  In  syvitchgear.  the  primary 
finger  arrangement  serves  as  a  dis¬ 
connect  means.  Neevest  high-voltage 
control  utilizes  drayvout  arrange¬ 
ment  eliminating  the  disconnect 
syvitch. 


13.  The  term  ''draw  cnit"  is  nctw 
used  in  connection  leitli  industrial 
control.  This  arrangement,  like 
switchgear,  provides  disconnect 
means. 

True.  The  latest  design  ol  high 
voltage  motor  control  has  a  horizon 
tal  drawout  contactor  carriage.  Fhe 
liigh-voltage  air  contactor  is  mount¬ 
ed  on  yvheels  as  the  basic  unit,  to 
which  is  added  the  current  limiting 
fuses,  plug-in  devices  and  high-volt¬ 
age  control  panel. 

14.  Connections  diffet  for  othei 
aiixiliaty  dcn'ic  es  used  in  switchgeai 
and  contiol. 

True.  Fhe  potential  and  control 
transformers  used  in  syvitchgear  are 
mounted  on  carriages  and  arranged 
to  plug-in  yvithin  a  separate  com¬ 
partment.  In  industrial  control  they 
are  stationary.  .\lso,  most  relays  as 
used  in  switchgear  are  of  the  plug-in 
type,  yvhile  industrial  control  relavs 
are  not. 

15.  There  are  various  differeme  es 
between  control  and  switchgear  bus 
arrangements. 

True.  .Switchgear  uses  insulated 
bus,  yvhile  control  does  not.  Fhe  cur 
rent  carrying  capacity  of  the  bus  for 
syvitchgear  is  norniaily  1,200,  2,000 
or  3,000  amp;  lor  industrial  control. 
1,000  to  2,000  amp.  Industrial  con 
trol  uses  5.000-y  cable  to  connect  the 
contactor  to  the  main  bus.  Switch- 
gear  uses  bus-work  throughout.  Both, 
hoyvever,  meet  the  same  dielectric 
test:  45  kv  lor  a  2.5-ky  bus,  or  fiO  kv 
for  a  5-ky  Ims. 

I().  Sieitc  hgear  lecfuiies  insulated 
b  uses. 

True.  ,\s  menlioned  earlier, 
syvitchgear  is  designed  for  cotitinuous 
service  on  distribution  lines.  Here 
continuity  and  protection  of  the 
system  are  of  prime  importance.  The 
user  is  willing  to  pay  more  for  this 
insurance.  A  bus  faidt  in  a  substa¬ 
tion  may  shut  down  an  entire  area, 
whereas  a  bus  fault  in  a  lineup  of 
industrial  controllers  would  affect 
only  a  few  motors  in  one  plant. 

17.  There  are  no  major  differences 
in  instrumentation  and  relays  in  the 
tu'o  types  of  ecjuipment. 

False.  Cienerally  speaking,  indus¬ 
trial  control  uses  the  same  type  and 
cpiality  of  instruments  used  on 
syvitchgear.  The  relays,  on  the  other 
hand,  are  normally  more  rugged  and 
less  pleasing  to  the  eye. 

18.  Switchgear  protects  as  well  as 
governs  the  power  system.  Industrial 
control  also  protec  ts  as  well  as  gov 
eras  motors. 
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True.  Itulustriai  control  provides 
therinal  overload  protection  on  two 
phases  as  standard,  with  an  optional 
addition  lor  the  thiril  overload  re¬ 
lay.  Short-circuit  protection  is  pro¬ 
vided  by  mean!>  ol  loses  or  by  means 
ol  a  main  switching  device  (line  con¬ 
tactor)  having  an  intert  u|)ting  ca¬ 
pacity  up  to  .")0,()00  kva.  Switchgear, 
on  the  other  hand,  provides  both 
thermal  overload  and  short-circuit 
protection  by  means  ol  the  switching 
device  and  overcurrenl  relays. 

111.  Switchgear  should  he  af}ftlie<l 
where  frerpient  starting  and  stof)- 
l>iug  is  not  encountered. 

True.  .\  typical  application  might 
be  a  base-load  pumping  unit  on  a 
transcontinental  pipe  line,  with  a 
pump  that  operates  21  hours  a  da\. 
day  in  and  clay  out.  Here  the  motor 
should  be  controlled  by  switchgear, 
since  the  l)reaker  or  latch  device  is 
m(»re  desirable  lor  continuous 
service. 

()u  this  transcontinental  ssstem 
there  might  be  a  leecler  line  with  a 
pump  cjperated  by  means  ol  a  lloat 
switch  on  a  collecting  tank.  Assum¬ 
ing  that  the  pumping  unit  starts  and 
stops  Irecjuently,  industrial  control 
should  be  used  because  a  contactor 
is  more  suitable  lor  repetitive  opera 
tion  than  a  c  irc  uit  breaket  . 

2(1.  It  is  more  lomnion  to  misalt- 
fdy  oil-immersed  (ontrol  eijuifnnent 
than  air. 

True.  I  here  is  one  rather  out¬ 
standing  misapplication  —  using  oil- 
immersed  ecpiipment  lor  jogging 
duty.  C.ontac  ts  under  oil  erode  more 
rapidly  than  contactors  in  air.  .\n 
otlier  misapplication  is  the  use  ol  a 
circuit  breaker  as  backup  protection 
lor  high-voltage  industrial  control. 

21.  Exldosionfirool  (  ontrol  is  a-t'ail- 
aide  in  this  Toltagr  Wc/.v.v  —  2..S(t((- 
I. tint  I  T'. 

False*,  rhere  is  no  I'nclerwritet  s’ 
approved  ecpiipment  available  in 
the  2, ‘100-  or  l.tiOO-v  class.  However, 
a  tyjie  ol  industrial  control  ecpiip- 
ment  is  available  that  is  as  sale  as  is 
economically  leasible  to  build. 

22.  Swit(  hgear  and  t  ontrol  may  he 
instidled  in  the  same  lineup. 

True.  Such  an  arrangement  is 
cpiite  common.  The  leecler  connects 
to  an  interrupter  switch  which  is 
throat-connected  to  the  translormer. 
The  translormer  secondary,  in  turn, 
is  throat -con  nee  ted  to  the  distribu¬ 
tion  switchgear,  and  a  bus  transition 
unit  is  provided  between  the  gear 
and  the  high-voltage  motor  con¬ 
trollers.  The  switchgear  and  control 
line-up  is  matched  in  appearance. 


T6.  There  is  no  difference  in  list 
price  hetzeeen  sieitchgear  and  con¬ 
trol. 

False.  Fhe  price  ol  industrial  con¬ 
trol  is  lower  than  switchgear. 

21.  One  type  of  ( ontrol  should  he 
t  ho.se n  first,  control  or  siviti  hgear, 
before  zeriting  specifications. 

True.  When  specilying  control 
ecjuipment,  it  is  important  to  chcMise 
the  type  ol  control  lirst  (either  in 
dustrial  control  or  switchgear),  based 
on  manulac turer's  published  in- 
lonnation  and  on  industry  stand¬ 
ards,  and  then  write  the  specilica 
tion  based  on  that  type  ol  control. 
In  other  words,  do  not  mix  nomen¬ 
clature  in  the  spec  ilication. 

Summing  up,  metal-clad  switch- 
gear  ratings  are  2..')  to  l.'i.S  kv  and 
75-  to  1,(100  inva  interrupting  capa¬ 
city.  Fhis  class  ol  switchgear  com¬ 
prises  all  indoor  and  outdoor  cub¬ 
icle-type  construction,  cemsisting  ol 
metal-enc  losec!  units  and  auxiliarv 
compartments  c  harac  teri/ed  by  the 
lollowing: 

I.  All  parts  are  completeh  en¬ 


mechanical  or  eleclionic  devices 
which  govern  in  some  predetermined 
manner  the  electric  power  delivered 
to  its  connected  apparatus. 

High  voltage  industrial  control 
ecpiipment  is  limited  to: 

1.  rite  use  ol  oil  or  air  circuit 
breakers  (in  this  case,  circuit  break¬ 
ers  relerred  to  iu  standards  are  gen¬ 
erally  contactors)  with  interrupting 
ratings  ol  50,(MI0  kva  or  less  and  lor 
service  voltages  up  to  5  kv. 

2.  .\  combination  ol  properly  co¬ 
ordinated  luses  and  contactors  where 
interrupting  capacity  requirements 
do  not  exceed  150.00(1  kva  at  service 
voltages  not  exceeding  2,500  v  oi 
where  interrupting  capacity  does  not 
exceed  250,000  kva  at  service  volt¬ 
ages  greater  than  2.500  and  not  ex¬ 
ceeding  5  kv.  Fuses  with  high  inter¬ 
rupting  speed  are  used  in  modern 
industrial  control. 

Fo  check  \our  knowledge  regard 
ing  optimum  application  at  some 
luture  date,  keep  this  checklist 
handy  as  a  reach  relerence.  It  might 
come  in  hanih. 


High  interrupting  speed  o( 
c  iirrent-liiniting  fuses  presents 
short -tircuit  tiirrent  from 
huilding  up  to  the  full  sssteni 
short^ircuit  capaeitv.  Fus<-s  are 
shossn  in  the  top  ol  roll-out 
(ontactor  beloss.  These  deviees 
are  intended  to  function  on 
coininerc  iai  soltages  of  T.VH  s 
or  less,  d-t,  and  .s.lMNI  \  or  less 
a<.  Curses  at  left  are  plotted 
to  shou  current  as  a  function 
of  time  in  cscles 


closed  within  grounded  metal  eu- 
c  lost! res. 

2.  .Sc'cond.iiA  contiol  devices  .uul 
their  wiring  are  isolated  Irom  high 
soilage  primars  devices  by  grounded 
metal  barriers. 

.1.  .Major  parts  ol  the  primary  cir¬ 
cuit,  such  as  circuit  breakers,  traits 
loimers  and  buses,  are  isolated  bs 
grounded  metal  barriers. 

I.  Fhe  circuit  breakers  are  remov¬ 
able  and  are  ecpiipped  with  sell¬ 
coupling  primary  and  secondary  dis¬ 
connecting  mec  hanisms.  I  hese  met  h- 
anisms  allow  the  breaker  to  be 
moved  either  horizontally  or  vet 
tically  to  the  connected  or  tliston 
netted  positions. 

5.  Interlocks  are  provided  to  in 
sure  sale  operation. 

(i.  Buses,  connections  and  joints 
are  insulated  throughout. 

Industrial  control,  according  to 
NF.MA,  covers  electric,  magnetic. 
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Repeat  Performance 

ROYAL  Portable  Cords 

are  dependable,  easy  working,  made  right  to  be  right  on  every  job, 
time  after  time  after  time.  Royal  is  the  BIG  line,  too  .  .  .  rubber, 
neoprene  and  thermo-plastic,  as  well  as  lamp  cords,  fixture  wires, 
machine  tool  wires,  thermo  cables,  bell  wires,  coaxial  cables,  and 
more.  All  packaged  for  fast,  easy  identification  and  handling.  So  when 
you  buy  wire  and  cable,  specify  ROYAL,  the  line  that's  preferred 
by  electrical  men  everywhere.  See  your  wholesaler,  or  write  for  catalog, 
giving  wholesaler's  name. 

SALES  REPRESENTATIVES  AND  WAREHOUSES;  Loi  Angelei-1950  Naomi  Avenue,  Rl  7-9655;  San  Franciaco  1225  Sixth  St.,  HE  1-5792;  SaaHia  4130  First  Ave.,  So., 
MA  3-8882,  Phoanix-221  E.  Camelback,  CR  7-1662;  Denver-110  Yuma,  SH  4-1351 


ROYAL  ELECTRIC  CORPORATION 
PAWTUCKET,  RHODE  ISLAND 

In  Canada: 

Royal  Electric  Company  (Quebec)  Ltd.,  Pointe  Cloire,  Quebec 


WvVvVV'. 
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At  some  point  in  his  opera¬ 
tion,  should  a  contractor 
consider  .  . 

MOBILE  RADIO 


Wliat  about  mobile  radio?  What 
will  it  do  for  the  electrical  contrac¬ 
tor?  What  will  it  cost  him?  At  what 
point  in  his  ojteration  will  it  become 
most  economical?  These  are  the  ques¬ 
tions  that  most  contractors  come  to 
at  one  time  or  another  in  their  op¬ 
eration. 

One  contractor  utilizes  his  radio 
system  to  dispatch  his  delivery  trucks 
from  job  to  job  and  to  the  supply 
houses  to  pick  up  needed  material. 
His  drivers  are  given  a  few  instruc¬ 
tions  at  the  beginning  of  the  day, 
then  radioed  the  remaiiuler  of  their 
day’s  work. 

i  hrough  the  use  of  radio,  this 
(ompany  figures  that  it  saves  time 
and  reduces  mileage  on  its  vehicles, 
thereby  saving  on  gasoline  cost  and 
lepairs.  Time  is  saved  because  the 
driver  is  never  making  back-tracks 
to  the  office  or  to  a  point  from 
which  he  can  telephone. 

Another  large  contractor  says,  “On 
widespread  housing  or  construction 
projects,  distances  between  crews  of 
one  or  two  miles  are  quite  common. 
On  such  a  job,  high-s}x?ed  commu¬ 
nications  are  vital  if  the  job  is  to 
be  finished  within  the  specified  con¬ 
tract  time.  Several  times  every  day, 
field  supervisors  must  be  reached  to 
supply  answers  to  important  prob¬ 
lems  to  prevent  costly  down  time. 

Cost 

In  discussing  cost,  consider  the 
case  of  the  contractor  who  has  a 
suitable  location  for  his  base  sta¬ 
tion.  That  is,  no  remote  charges  for 
putting  the  transmitter  on  the  top 
of  a  hill  or  the  like.  Say  he  has  one 
base  station  and  five  mobile  stations 
in  his  trucks. 

The  installed  cost  for  such  a  radio 
system  would  be  about  $4,000.  If  it 
is  our  desire  to  finance  the  whole 
project  and  let  it  pay  for  itself  out 
of  savings,  what  does  this  mean  if 
we  choose  an  ultra  conservative  life 
expectancy  of  five  years  and  an  in¬ 


terest  rate  of  7%? 

Monthly  amortization  charge  on 

S4,000  @  1%  . $  80 

Monthly  maintenance  charge  .  .50 

Total  monthly  cost  . $130 


Five  vehicles  should  work  a  mini¬ 
mum  of  100  days  a  month,  giving  a 
radio  cost  of  $1.30  }K*r  vehicle  per 
day.  With  direct  labor  going  at 
$3.55  to  $4.05  per  hour  in  the  1 1 
Western  states,  it  appears  that  a 
saving  oi  one-third  of  a  man-hour 
per  day  or  less  for  each  vehicle  will 
just  about  pay  for  this  two-way 
svstem. 


Monthiv  amortization  charge  on 

SHOtt  @  7%  . $  lb 

Monthly  lease  payment  on  $3,200 

balance  . 67 

Monthly  maintenance  charge  . .50 

Total  monthly  cost  . $133 

.-\t  the  end  of  this  period  it  would 
then  tost  approximately  .$500  to  pur¬ 
chase  the  equipment  outright  from 
the  manufacturer.  .So,  from  these 
sample  calculations  it  appears  that 
outright  purchase  is  more  economi¬ 
cal  than  leasing  if  the  cost  of  monev 
is  around  7%. 

1  hese  are  some  of  the  reasons  lot 
using  two-way  radio.  Each  contrac¬ 
tor  must,  of  course,  decide  for  him¬ 
self.  With  more  mobile  stations,  the 
cost  per  vehicle  will  go  tlovvn  as  each 
mobile  station  will  bear  a  percentage 
of  the  base  station  cost.  With  smaller 
systems,  it  may  be  that  one  of  the 
principals  in  the  business  can  super¬ 
vise  more  jobs  and  make  his  influ¬ 
ence  felt  over  a  wider  area,  thus 
keeping  his  crews  more  efficient. 
Whatever  his  leason,  it  appears  that 
the  possibilities  of  nutbile  radio 
should  be  investigated  by  each  con¬ 
tractor,  regardless  of  his  size. 


Buy  or  Lease 

.Most  manufacturers  of  ratlio 
equipment  will  also  offer  to  lease 
the  equipment.  How  dttes  the  ton- 
tractor  fare  under  this  arrangement? 
If  we  consider  the  same  svstem  ttm 
sisting  of  one  base  station  and  five 
mobiles,  we  find: 

Equipment  tost  . $3,btHI 

Installation  tost  .  4IN) 


Total  . $4,(MtO 

.A  $400  initial  rental  cost  and  the 
$400  installation  cost  must  be  paid 
in  cash  to  the  manufacturer.  In  this 
discussion  assume  it  will  be  bor¬ 
rowed  from  the  bank  at  the  assumed 
I  ate  of  7^  over  a  |)eritMl  of  five 
years— the  usual  lease  length. 


When  e  (|  II  i  p  m  e  n  t 
and  material  must 
he  sent  to  job  sites 
to  keep  projects  from 
bogging  down,  or 
when  the  need  arises 
to  contact  key  per¬ 
sonnel,  two-way  radio 
can  often  pay  for  its 
annual  cost  in  one 
day.  Licensing  and 
instruction  of  oper¬ 
ating  personnel  is  not 
difficult 
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U.L.  Approved.  Don't  Delay. 
Order  Today. 


Predictable  Performance. 


<t>  THE  CHASE-SHAWMUTco. 

SubtMwry  of  l-T-E  CIKUIT  ItEAKEI  CO 
174  MilMMAC  STIHT  NiWtUITrOtT,  MAStACNUStm 


THEY  STAY  ON 


All  VICTOR  1VIAGIC*  CLAMPS 
and  STRAPS  for  Thin  and 
Heavy  Wall  Conduits  have 
this  time-saving  snap-on 
feature. 


Contractors  everywhere  are 
switching  to  VICTOR.  Cash  in 
on  this  heavy  demand.  Add 
these  fast  selling,  profitable 
Clamps  and  Straps  to  your 
line 

Write  for  the  new 
Victor  Strap  Catalog. 

Lists  over  600  items 
to  fasten  Wire,  Cable, 
Tubing  and  Conduit 


ICTOR  SPECIALTIES  JNC. 

77S  MAIN  ST.,  NEW  tOCHElU,  N.T 


Th»  Crcofttf  Singh  Sowrc*  for  Clampt  and  Straps 
California  Representatives: 


STANLEY  SALES  CORP. 

1122  Folsom  Street 
Son  Fraocisco  3,  Calif. 
Pkooe:  UNderhill  3-8900 


HAYJAX  COMPANY 

436  Colyton  Street 
Los  Angeles  13.  Calif 
Phone:  MA  8-5256 


Motors  and  Controls— XVIII 


NOW  COME  THERMAL-MAGNETICS 


TOM  HUGHES.  California  division  of  industrial  safety 


In  la>t  month's  installment,  we 
were  lonsidering  the  magnetic  over¬ 
load  relay.  Its  adxantages  —  that  it 
has  no  critical  alloy  anil  that  ambi¬ 
ent  temperatures  have  no  consider- 
able  elleit  on  its  operation  —  were 
mentioned. 

This  last  advantage  is  altered, 
however,  when  we  attach  a  dashjxtt 
to  the  atinature.  1  o  understand  the 
lactors  involved  we  should  define  a 
dashpot.  The  term  was  adopted 
Irom  the  use  on  the  valve  stops  ot 
the  lamous  (but  now  extinct)  Cor¬ 
liss  steam  engine.  To  obtain  ijuick 
“cut-oil"  the  valve  linkage  wa:> 
dropped  on  each  stroke  and  the 
dashpot  cushioned  the  drop.  The 
dashpot  on  our  magnetic  relay  is 
reallv  more  similar  to  pneumatic 
doorstops  but  thev  didn't  have  such 
d(M)rstops  when  the  relay  was  de¬ 
veloped. 

In  the  dashpot  relay  the  arma¬ 
ture  atid  plunger  of  the  dashpot  are 
mounted  on  a  threaded  hollow  spin¬ 
dle.  X’ertical  rise  of  this  spindle 
trijTs  the  relay  at  the  jirescribed 
point  of  travel.  The  pull  of  the 
armature  can  be  gaged  by  screwing 
it  up  and  down  this  ihreadeil  spin¬ 
dle  and  thus  in  and  out  of  the  mag¬ 
netic  field.  T  he  travel  of  the  spin¬ 
dle  can  be  restrained  or  relaxed  by 
regulating  a  needle  valve,  whiih  al¬ 
lows  the  oil  to  pass  from  above  tbe 
plutiger  (piston)  down  through  the 
hollow  shaft  to  fill  the  void  created 
by  the  upward  movement  of  the  ar¬ 
mature. 

You  tan  see  how  nicely  the  speed 
of  upward  movement  can  be  regu¬ 
lated  by  either  the  degree  of  pull 
on  the  armature  or  restraint  of  the 
dashpot;  and  the  limit  of  travel  (be¬ 
fore  tripping)  can  be  regulated  by 
the  portion  of  armature  that  is  jjosi- 
tioned  in  the  strongest  portion  ol 
the  coil  flux.  This  dashpot  relay  is 
noted  for  its  inverse-time  factor  and 
accurate  adjustment. 

We  can  see  that  there  is  no  ther¬ 
mal  memory  or  other  compounding 
of  stimuli  in  the  operation  of  this 


relay.  On  the  liist  start  ol  a  motor 
it  moves  up  to  a  certain  level  and 
then  gradually  settles  back  as  the 
starting  current  falls  off  to  running 
current.  If  the  motor  is  shut  off  tlu 
armature  settles  clear  back  to  its 
initial  |K>sition.  T  he  thermal  relav 
lan't  do  this.  It  takes  time  for  its 
components  to  lose  their  heat  of  the 
first  start  and  the  heat  of  anothei 
start  is  just  compounded  on  top  of 
the  existing  heat  in  the  tripping  eli 
metit.  T  hernial  memory  is  a  weak 
point  of  thermal  relays  regardless  of 
how  they  are  heated  or  “ambient 
corrected.” 

However,  as  we  started  to  show, 
the  ambient  temperature  can  altei 
the  characteristic  of  the  dashpot  oil. 
.Some  manufacturers  use  silicon  oils 
whose  visiosity  is  less  affected  b\ 
temperature.  Of  course,  the  sales 
engineer  will  point  out  that,  when 
the  surrounding  lold  slows  the  rise 
of  the  armature  toward  tripping,  it 
also  slows  the  rise  ol  injurious  tem 
peratures  in  the  motor  at  the  same 
time.  One  manufaiturer  has  gone 
to  great  lengths  to  produce  oils 
for  different  climates  and  operat¬ 
ing  characteristics  and  can  prescribe 
from  several  oils  according  to  the 
known  conditions. 

In  application  of  these  relays  the 
dashpot  is  used  for  motors  starting 
heavy  loads  where  a  longer  time 
limit  is  desired.  T  hey  can  be  ap¬ 
plied  to  frequently  started  motors  it 
the  motor  is  correctly  chosen  for  its 
load.  The  instantaneous  is  used  al 
most  entirely  where  there  is  dangei 
of  jamming  in  machinery  or  over¬ 
running  the  limits  of  travel.  It  is 
applied  where  normal  starting  cur 
rent  is  greatly  reduced  by  one  means 
or  another  and  there  w’ill  be  no 
nuisance  tripping. 

Of  course,  the  weak  point  of  these 
relays  is  their  lack  of  response  to 
thermal  mistreatment  of  the  motoi 
they  are  protecting.  For  this  reason, 
some  application  engineers  team 
them  up  with  a  thermal  unit  in 
series  with  them  for  use  on  an  ordi 
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\<i)usiahl<-  trip  ihfriiial-ma)pit‘ti(  rflay 


iiar\  inotoi  .t>  an  added  sateguard. 

.\iu>lhei  adaptive  tiiik  is  to  shunt 
the  inagnetit  relay  out  ol  the  eirtuit 
while  starting  a  niotoi  in  which 
starting  current  is  no  prohleni,  or 
one  which  is  starting  a  high  inertia 
load.  In  their  use  with  the  old  man 
ually  operated  compensator  starters 
they  were  shunted  in  the  starting 
|M>sition. 

There  is  one  more  important  over¬ 
load  relay  to  be  considered.  It  com- 
bines  features  of  both  major  classes 
we  have  distussed.  It  is  the  Westing- 
hoiise  .MG  and  is  covered  here  to 
lomplete  the  coverage  of  nonco- 
ordinated  protective  relays. 

It  consists  of  tw«»  small  transform¬ 
ers  mounted  on  one  frame  and  mag¬ 
netic  core.  The  secotidaries  of  these 
transformers  ate  fixed  coils,  jjerma- 
nently  (electrically)  loaded  by  con¬ 
ducting  bimetallic  heaters.  These 
heaters  are  deformed  by  their  own 
heat  and  serve  to  trip  the  control 
circuit.  The  primary  coils  of  the 
transformers  are  the  changeable  ele¬ 
ments:  graduated  in  capacity  to  suit 
the  different  motors. 

There  are  two  distinct  advantages 
of  this  relay  over  the  others.  'The 
most  imjx>rtant  is  that  its  two  sec¬ 
tions  work  on  a  sort  of  “push-pull” 
balance  or  op|M)sed  setup.  'Thus,  il 
a  short  in  one  jK>rtion  of  a  motoi 
winding  or  “single  phasing”  causes 
considerable  unbalance  in  currents 
flowing  through  the  two  transformei 
|)riinaries,  the  relav  will  trip  much 
faster  than  on  normal  overload  dutv. 

•Another  advantage  results  from 
the  use  of  transformer  exchange:  the 
current  carrying  coil  (primary  ol 
transformer),  being  separated  from 
the  section  that  cloes  the  tripping, 
can  be  of  a  more  rugged  design.  It  is 
therefore  designed  to  carry  mote 
than  twice  as  much  fault  current 
without  damage  as  is  the  normal 
thermal  or  magnetic  relay.  'This  is  a 
distinct  advantage  where  it  is  used 
under  the  machine  tool  rule,  which 
|)ermits  a  group  of  motors  to  be  led 
through  cHie  branch  circuit  discon¬ 


nect  and  shoit  cimiit  oveicurieut 
protec  t  ion. 

This  .\I(.  relav  has  an  adjustment 
in  the  lorm  ol  a  |M)inter,  lor  vary  ing 
the  tri|)  setting  ol  the  thermal  ele¬ 
ments.  The  lange  ol  variance  is 
Irom  below  to  la*^#  above  the 

neutial  setting.  The  maiiulac turer 
says  that  this  is  an  ambient  com|H-n- 
sating  feature  and  rates  the  neutral 
setting  ol  the  pointer  at  10  G  ambi¬ 
ent.  i  his.  however,  will  de|K‘nd  on 
whether  this  relay  is  mounted  in  an 
enclosure  or  on  a  panel.  The  same 
applies  to  the  mounting  or  sur¬ 
rounding  circumstances  ol  anv  thei- 
mal  relay. 

This  relay  can  have  anothei  trip¬ 
ping  device  added  and  the  manu- 
lacturer  then  designates  it  as  .\I(il. 
Since  the  small  laminated  cote  serv¬ 
ing  the  two  transformeis  is  designed 
to  effectivelv  handle  the  Ilux  pro¬ 
duced  by  the  primary  (when  it  is 
properly  chosen  for  and  handling 
the  current  asscniated  with  the  par¬ 
ticular  motor  it  protects)  any  abnor¬ 
mal  increase  in  current  will  saturate 
the  core. 

When  vou  saturate  the  core  ol  anv 
inductor  you  are  going  to  build  up 
a  stray  field  of  “leakage  flux.”  The 
.\I(>1  has  an  added  tripping  element 
that  responds  only  to  this  strav  field. 
Thus,  you  see,  in  the  normal  ojrera- 
tion  of  this  relay  this  s{M.'cial  trip¬ 
ping  device  is  just  sitting  there  and 
clcK's  not  even  know  what  is  going 
on.  Rut,  let  any  abnormal  current 
send  a  fly  over  the  outfield  fence  and 
it  is  waiting  there  to  catch  it. 

This  might  therefore  be  applied 
in  the  same  way  as  the  instantaneous 
— tri|)  magnetic:  to  machines  where 
overtravel  or  inherent  jamming  haz¬ 
ard  lecjuires  cpiic k  res|K)nse  of  motoi 
protection.  On  the  other  hand,  the 
normal  instantaneous-trip  magnetic 
must  be  applied  to  a  motor  whose 
winditig  characteristics  prevent  it 
Irom  overheating  while  this  .MC'.l  re- 
lav  juovides  the  thermal  |)rotection 
for  tiormal  running-current  also. 

In  the  orclinarv  .\ICi  relay,  the 
manufacturer  can  provide  a  s|)ecial 
set  ol  cores  for  the  transformers, 
which  provides  a  dilferent  satura¬ 
tion  curve.  This  will  adapt  it  for  use 
with  motors  starting  high  inertia 
loads. 

Thus  we  see  that  motor  applica¬ 
tion  engineers  have  a  bewildering 
assortment  of  running-current  pro¬ 
tectors  with  many  adaptors  and 
giacluating  adjusters  to  play  with. 
Rut  in  the  best  of  families  nuisance 
tripping  is  still  tcj  be  found  and  we 
still  say  they  are  working  on  the 
wrong  end  of  the  problem:  where 
frecpient  starting  or  strange  loads  are 
involved. 


The  name  Klein  on  leather  goods  is 
known  and  preferred  by  linemen  and 
electricians  everywhere.  Klein  tool 
belts,  safety  straps,  pouches  and  pockets 
represent  the  highest  in  quality,  the  saf¬ 
est  in  design  and  construction. 

In  safety  straps,  Klein-Kord  was  the 
first  specially  woven  fabric  strap  de¬ 
signed  to  permit  the  use  of  a  tongue-type 
buckle  without  risk  of  slitting  or  rip¬ 
ping,  even  under  severe  strain. 

Now  Nylon  Klein-Kord  safety  straps 
are  the  newest  Klein  development  offer¬ 
ing  maximum  safety  with  maximum  flex¬ 
ibility.  These  are  the  only  nylon  straps 
designed  to  meet  the  tests  given  in 
Edison  Electric  Institute  Report  AP-2. 


Free  Tool  Guide 

A  copy  of  the  new  Klein  Pocket 
Tool  Guide  will  be  sent  on 
request. 

Foreign  Distributor: 
International  Standard  Electric  Corp.,  N.  Y. 


Mathias  B  f  Bli^  &  Sons 

7200  McCORMICK  ROAD  •  CHICAGO  45.  lUtNOIS 
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PRODUCT  INFORMATION  SERVICE 


For  fast  action  in  securing  the  manufacturers'  literature  listed  below  simply  circle  and  mail  the  postpaid  card  opposite. 
Use  the  same  card  to  obtain  more  information  about  the  new  products  described  on  the  following  pages.  This 
Electrical  West  service  is  intended  as  an  aid  in  keeping  product  files  current 


(11)  SP,4CER  CABLE  SYSTE.M-\  l2-paj>e 
booklet  entitled  The  Anaconda  Spanway 
Spacer  Cable  System  is  available  from  this 
company.  CIRCLE  item  11. 

(12)  TRANSFORMERS— For  more  iiilor- 
mation  regarding  design  details  for  the 
Allis-Chalmers  65  C:  rise  transformers. 
CIRCLE  item  12. 

(13)  ALL’MINLM  TOWERS-Alcoa  offers 
additional  information  on  the  structural 
design  and  fabrication  of  aluminum  towers 
and  substation  structures.  CIRCLE  item 
13. 

(14)  ATOMIC  REACTORS-Atomics  In¬ 
ternational,  Disision  of  North  American 
Aviation,  offers  information  on  the  75,(K)0- 
kw  sodium  graphite  reactor  built  for  Con¬ 
sumers  Public  Power  District  at  Hallani, 
Nev.  CJRCLE  item  14. 

(15)  PRESSURE  CONNECTORS-Buchan- 
an  Electrical  Products  Corp.’s  bulletin  W-1 
described  its  splice  caps  for  wire  sires  Nos. 
2  through  18.  CARCLE  item  15. 

(16)  ALL-ALUMINUM  CLAMPS-Jasper 
Blackburn’s  bulletin  No.  6003  describes  the 
all-weather  protection  available  in  its 
clamps.  CIRCLE  item  16. 

(17)  CABLE  C.ONTROL-Carol  Cable  Cm’s 
Iraoklet  gives  full  details  on  its  C;arol  Pro- 
tected-Profits  Inventory  Control  Plan. 
CIRCLE  item  17. 

(18)  ONE-TIME  Fl'SE-The  Chase-Shaw- 
■nut  Co.,  a  subsidiary  of  I-T-E  Circuit 
Breaker  Co.,  describes  its  new  one-time 
fuse  in  bulletin  O-T  601.  CIRCLE  item  18. 

(19)  PULLING  COMPOUND  -  Electro 
Compound  Co.  offers  descriptive  literature 
on  its  wire-pulling  lubricant  for  lead,  rub¬ 
ber  or  other  synthetic -covered  rabies. 
C  IRCLE  item  19. 

(21)  PE.YKINf.  PLANT  -  Electro-Motive 
Disision  of  the  (ieneral  Motors  C:orp.  offers 
complete  information  on  its  diesel  peaking 
plant.  Units  are  available  in  increments  of 
2,000  kw  up  to  a  total  of  10,000  kw.  C.IRCXE 
item  21. 

(22)  TCH>L  HANDBCKJK-Graybar  Electric 
C^.  has  a  fuliv  illustrated  handbook  with 
information  and  suggestions  on  the  best 
way  to  use  and  preserve  the  basic  hand 
tools  used  in  the  utilities  trade.  C.IRCTE 
item  22. 

(23)  CONDUIT  STRAP— Victor  Specialties 
Inc.  offers  its  new  strap  catalog,  listing 
more  than  6(MI  items  to  fasten  wire,  cable, 
tubing  and  conduit.  CIRCLE  item  23. 

(24)  POWER  CONNECTORS  -  C.iblMtiis 
Electric  Cm.  has  a  new  catalog  listing  its 
complete  line  of  power  connectors  and  bus 
fittings.  CARCXE  item  24. 

(25)  .SW  ITCHC.EAR  -  Bulletin  2800  2B 
furnishes  vou  with  complete  details  on 
I-T-E  C.ircuit  Breaker  Co.’s  new  13.8-kv 
switchgear.  CIRCLE  item  25. 


(26)  TOOL  C.l' IDE— Mathias  Klein  A-  Sons 
invites  your  request  for  a  copy  of  the  new 
Klein  Pcxket  TcniI  Guide.  CIRCLE  item  26. 

(27)  POST  INSULATORS-New  Lapp  cata¬ 
log  8  tells  the  full  story  about  line  posts 
and  station  post  insulators.  CIRCTE  item 
27. 

(28)  BULLWHEEL  TENSIONER-Peter- 
sen  Engineering  invites  your  inquiry  on 
converting  your  reel  dolly  into  a  bullwheel 
tensioner  in  its  bulletin  No.  34.  CIRCLE 
item  28. 

(29)  INDUSTRIAL  LIC.HTINC;  -  Pacific 
Cias  and  Electric  C.o.  has  made  available 
a  new  Ivooklet,  What’s  New  in  Well-Planned 
Industrial  Lighting.  CARCLE  item  29. 

(31)  ELECTRICAL  METALLIC  TUBINC; 
—Republic  Steel  C'.orp.  has  a  booklet  if  you 
wish  to  learn  about  the  installation  of  its 
Electrunite  EMT.  CIRCLE  item  31. 

(32)  FITTINGS-The  Series  800  interlocked 
armor  cable  fittings  introduced  by  GA-W 
Electric  Specialty  Co.  is  described  in  cata¬ 
log  H.  CIRCLE  item  32. 

(.33)  DUCT— New  literature  on  Soapstone’s 
Oct-O-Duct  and  a  pamphlet  on  its  recently 
introduced  LaceStone  are  available. 

C  IRCLE  item  .3.3. 

(.34)  .XC.CT.S.SORIES- A  new  line  of  acces¬ 
sories  for  types  RE  and  WE  reclosers  is 
descritied  in  Line  Material  Bulletin  CRICE. 
C  IRCLE  item  .34. 

(35)  LEASE  PLAN-A  lease  plan  for  light¬ 
ing  equipment  is  described  in  W'esting- 
house  booklet  SA-8865.  CARCLE  item  35. 

(.36)  HANC.ERS— Steel  City  describes  ad¬ 
justable  bar  hangers,  designed  for  quick 
installation  in  dry  wall  lioard  and  plaster 
construction,  in  bulletin  RH-5.  CARC.LE 
item  36. 

(37)  C.OMPOL’ND  —  Technical  data  and 
test  information  on  Contax,  a  sealing  and 
oxide  inhibiting  (ompound,  is  contained  in 
bulletin  No.  6(M)9;  relea.sed  by  Jasper  Black¬ 
burn  Cbrp.  CARCTE  item  37. 

(38)  electric;  HEATINC.-A  presenta¬ 
tion  of  its  products  and  a  discussion  of 
electric  heating  applications  is  given  in  a 
hicxhure  prepared  bv  Lennox  Industries. 
CARCLE  item  38. 

(39)  CL.4MPS— .A  76-page  manual,  pub¬ 
lished  by  T.A  Mfg.  C^.,  lists  materials  and 
specifications,  gives  recommended  applica¬ 
tions  and  latest  techniques  for  mounting 
tubing,  wiring  and  similar  hardware.  It 
also  includes  a  description  of  the  com¬ 
pany’s  line  of  clamps,  brackets  and  sup¬ 
ports.  C;1RC  LE  item  39. 

(41)  FITTINC.S— Information  on  its  new 
line  of  compression  fittings  is  available  in 
a  bulletin  from  Anderson  Electric  Corp. 
C;IRC;LE  item  41. 

(42)  C  APACITOR-John  E.  Fast  &  Cm., 
lists  its  complete  line  of  capacitors  in  a 
new  bulletin.  No.  F-92-2.  CARCLE  item  42. 


(43)  SEALINC.— Duxseal,  an  all-purpose 
sealing  and  calking  compound  for  indus¬ 
trial  and  electrical  applications  is  described 
by  johns-Manville  in  brexhure  IN-.3I8\. 

C  IRCLE  item  43. 

(44)  R.\C;EW.4YS  —  For  electrical  contrac¬ 
tors,  engineers  and  architects  a  new  catalog 
published  by  Wheatland  Electric  PrcHliicts 
gives  specifications  for  Headerduct  cellular 
floor  feeder  raceways.  C;IRC;LE  item  44. 

(45)  I.N.SULATION  —  Irvington  brand 
PTFE  insulating  materials  are  descrilM-ci  in 
a  new  folder.  It  is  available  from  Depart¬ 
ment  WO-.389,  Irvington  Division,  Miiinc 
sota  Mining  8c  Mfg.  Car.  CIRCLE  item  45. 

(46)  SICiNALS— A  60-page  signaling  eejuip- 
ment  catalog,  bulletin  .S-lOO,  has  Ix-en  is¬ 
sued  by  Edwards  Co.  and  mav  be  secured 
through  distributors  or  from  the  manufac¬ 
turer.  C:IRCLE  item  46. 

(47)  BUS  DUCT  —  .Application  data  fetr 
electric  utility  bus  duct  is  contained  in 
bulletin.  No,  30-664,  offered  by  Westing- 
house  Electric  Clorp.  CIRCLE  item  47. 

(48)  DEVICES— W’adsworth  Electric  .Mfg. 
(a».  has  issued  a  new  guide  to  help  in  selec¬ 
tion  of  service  equipment  in  fusible  and  cir¬ 
cuit  breaker  devices.  CIRCLE  item  48. 

(49)  FITTINGS— Technical  data  and  test 
information  on  aluminum  heavy -duiv 
multibolt  fittings  are  contained  in  folder 
6003  published  by  jasper  Blackburn  C4>rp. 
C;IRC:LE  item  49. 

(51)  RECORDING  SYSTEMS  -  A  techni 
cal  bulletin  on  its  Tele-.Scan  recording 
systems  for  tran.smitting  data  to  distant 
computer  facilities  via  standard  telephone 
circuits  is  offered  bv  Daystrom’s  Camtrol 
Svstems  Division.  CIRCLE  item  51. 

(52)  PLUG-IN  BUS  DUCT  -  Application 
data  for  plug-in  bus  ducts  are  contained 
in  a  28-page  booklet  published  by  Wesi- 
inghouse  Electric  Corp.  as  No.  30-661. 
CARCLE  item  52. 

(.53)  PAINT  — Skyco  heat-resi.sting  alumi¬ 
num  paint  for  chain-link  fence  is  described 
in  a  new  bulletin  from  the  .Skybrvte  Cm. 
C  IRC  LE  item  5.3. 

(54)  PANELBOARDS-A  new  line  of  dis¬ 
tribution  panellwards  with  enclosed  mag¬ 
netic  starters  is  descrilied  in  CiEA-6728 
available  from  Cpeneral  Electric’s  Distri¬ 
bution  Assemblies  Department.  CARCLE 
item  .54. 

(55)  TRUCK  BATTERIE.S-Type  Thirty 
batteries  for  motive  power  use  in  indus¬ 
trial  trucks  are  covered  in  a  24-page  bro¬ 
chure  published  by  Ciould-National  Batter¬ 
ies.  C;|RC;LE  item  55. 

(56)  DRY-TYPE  TRANSFORMERS  - 
Small,  light,  quiet  dry-type  transformers  in 
ratings  3  through  50  kva,  single  phase, 
600  V  and  below  are  described  in  a  bulletin 
released  by  Allis-Chalmers  Mfg.  Cx».,  for 
bulletin  6rR8222B.  CARCLE  item  56. 
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WITH  GENERAL  ELECTRIC  VOLTAGE  REGULATORS: 

Installation  inspection  always  free! 


P'rom  the  moment  a  General  Electric 
voltafie  regulator  is  shipped,  field  serv¬ 
ice  sf)ecialists  of  G.El.’s  Installation 
and  Service  Engineering  Department 
are  available  on  a  no-charge  basis  to 
provide  a  variety  of  initial  installation 
irisjrection  services.  These  services  — 
embracing  18  specific  areas — include 
inspection  of  new  regulators,  setting  up 
productive  maintenance  programs,  and 


training  of  customer  personnel  in  the 
oj)eration  and  maintenance  of  regu¬ 
lators. 

Available  through  your  nearest  G-E 
sales  office,  these  specialists  work  effec¬ 
tively  with  General  Electric  product 
design  engineers  on  the  one  hand,  and 
application  engineers  on  the  other  to 
provide  the  most  extensive  regulator 
field  service  in  the  industry. 


When  you  buy  General  Electric  volt¬ 
age  regulators,  you  are  making  a 
TOTAL  VALl  E  investment — of  which 
installation  inspection  is  just  one  of  the 
dividends.  Voltage  Regulator  Products 
Section,  Pittsfield,  Mass. 

^vgrtss  k  Our  Mot^  Impoiitnf  Product 

generalI^electric 
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PRODUCT  NEWS 

Desigos  and  Applicationsi 


Aluminum  Crossarm 

(57)  Alumintiin  Co.  of  .imeiica, 
1501  .il(on  I^ittshiiiirli  10. 

r<i. 

Portland  (icnei  al  Klee  trie  Co.  has 
used  tubular  aluiiiiiniin  crossanus 
lor  H-franie  strut  lures  ou  its  ret  enl- 
ly  torupleted  St.  Helens  to  lbirlin)>- 


ton.  Ore.,  115-kv  transmission  line. 
.\  total  ot  98  toweis  with  aluniinuin 
arms,  toniprisin^  about  11.5  miles 
ol  the  line’s  lO-mile  length,  has  been 
installed.  Fabricated  by  .Muminum 
Co.  ol  America,  the  arms  were  se¬ 
lected  tor  the  new  line  as  result  of 
performance  of  tid)ular  aluminum 
tiossarms  on  an  earlier  230-k.v  line. 
Line  shown  employs  25-ft  aluminum 
arms  mounted  on  75-ft  wcmkI  poles. 


Light  Meter 

(58)  Pyramid  I nstrument  Corp., 
630  Merrick  Road,  I.ynhrook, 

I .  ,V.  } . 

low-iost  meter  talletl  the  Lite- 
probe  is  a  basic  element  in  the 
“.Action  IMan  Kit”  Ciraybar  Electric 
is  lurnishing  to  elet  trical  contractors 
with  netessary  information  and  ma¬ 
terials  to  promote  profitable  iuckI- 
erni/ation  relighting  in  older  build¬ 
ings  and  outdoor  spaces.  Essential¬ 
ly.  the  l.iteprobe  is  a  foot-candle 
meter  with  a  rotary  scale  having  five 
diffeient  lighting-level  indications, 
width  the  contractor  may  use  in 
determining  the  amount  of  lighting 
necessary  to  bring  a  given  installa 
tion  up  to  atce|)table  standards. 

FM  Radio  Filter 

(59)  Collins  Radio  Co.,  P.  (). 
Hox  1891,  Dallas  21,  Tex. 

Operators  of  two-way  FM  mobile  ra¬ 
dio  equipment  can  comply  with  the 
FCC;  split-channel  ruling  and  main¬ 
tain  peak  receiver  performance  with 
a  new  mechanical  filter  now  avail¬ 
able  from  Collins.  With  this  new 
filter,  o|>erators  can  quickly  and 
easily  modify  their  receivers  to 
match  systems  using  the  ±5-kt  trans¬ 
mitter  deviation  s|)etifietl  under 
FCC  narrow- banil  technical  stand¬ 
ards.  Designated  the  F‘155YA-120, 
the  new  filter  has  a  455-kc  tentet 
frequency  and  a  passband  of  12  kc. 
Its  sharp  cut-off  characteristics  help 
keep  interference  from  adjacent 
thannels  to  a  ndninium. 

Aluminum-Coated  Wire 

(61)  Xtitional  Standard  Co., 
\iles,  .Mich. 

new  aluminum-toated  steel  wire 
has  been  developetl  by  National 
Standard  Co.  called  .Alstan.  I'he 
manufacturer  reports  that  a  solid 
phase  bontl  is  establishetl  between 
the  aluminum  anti  steel,  which  per¬ 
mits  drawing  and  fabricating.  .Alstan 
has  been  produced  with  an  alund- 
num  coating  of  20  to  M)^c  of  total 
tross-settional  area.  Fhis  gives  elec- 
ti  ical  conductivity  of  20  to  40^  of 
etpiivalem  sizes  of  top|K‘i  wire. 


L 
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Aluminum  Switch  Base 

((»2)  Reynolds  Metals  Co.,  Ridi- 
mond  18,  I' a. 

Klc(iri(  air  break  switth  l)ases  now 
(an  be  made  less  ex|>ensively.  Iif»hter 
and  more  ri^id  by  nsin^  alnmininn. 
according  to  this  company’s  piodint 
development  division,  where  bases 
were  designed  to  l)e  incoi  porated 
into  I- I'-K  (lire  nit  Ureaker  C.o.’s 
standaid  lla-kv  air  break  switch 
line.  Reynolds  is  presenth  develojr- 
ing  a  (omplete  series  ol  bases  lor  all 
outdoor  disionnecting  switches  Irom 
7..')  k\  to  ‘MO  k\. 

Ambient  Compensated  Overload 

(03)  Arrou'-lhnt  ,<.•  Het^eman 
Ele(  trie  Co..  10.3  Hiitelhoi  )i  S/.. 
Htniford  0.  Conn. 

I  he  cleselopment  ot  a  compact  o\er 
load  relay  that  competisates  lot  both 
heat  and  cold,  c.)perating  on  the 
same  time  curve  at  all  temperatnres 
from  —20  F  to  lO.a  F.  is  antionnced 
by  the  .\rrow-Hart  company.  The 
compensation  is  said  to  be  com¬ 
pletely  automatic  with  no  lield  ad¬ 
justment  necessary. 


Control  Cable 

(01)  Okonite  Co.,  Cnssnit ,  ,\  .  /. 

1  he  Okonite  Cio.,  subsidiary  ol  ken- 
necott  Copper  Coip.,  intrcMluces  a 
new  small-diameter  plastic  control 


READER  SERVICE  CARD 

For  your  added  convenience  in 
obtaining  more  information  on 
the  new  products  shown  on 
these  pages  or  offered  by  our 
advertisers  elsewhere  in  the 
issue,  a  postage-paid  reader 
service  card  has  been  included 
between  pages  72  and  73.  Just 
circle  the  numbers  correspond¬ 
ing  to  the  items  described  and 
tear  out  and  mail  the  card. 


Labeling  Tool 

(tl.a)  Dynio  ('.orf).,  2.311)  lb///  St., 

lieikeley  lb.  Calif. 

1  he  Dymo  (ioip.  announces  an  ad¬ 
dition  to  its  line  of  labeling  tools— 
the  cle  luxe  Dymo- .Mite  moclel  M-3. 
I  his  machine  leatures  a  chrome- 
plated  lightweight  almnitnim  bcKly 
and  a  built-in  corner  rounding  and 
hole  punch  device.  'Fhe  new  .M-3 
will  emboss  Dymo’s  complete  line 
of  tapes,  both  pressure-sensitive  col¬ 
ored  plastic:  and  metals. 


c able— Okonite  F-3b.  Fhe  manulac- 
turer  says  it  is  a  low  cost  general 
purjMrse  control  cable  for  utilities 
and  industries  and  is  suitable  foi 
all  tyjK*s  of  installations  —  conduit, 
aerial,  duct,  tray,  direct  burial,  in 
wet  or  drv  Icxations. 


Small  Capacitors 

(bti)  W’estinghouse  Ele<  trie 
Coi'Ij.^  I‘ittshnrgli  .Sb,  Ca. 

W'estinghouse  announces  a  new  ca¬ 
pacitor  design  enabling  a  utility  to 
double  its  pole-top  kvar  capacity. 

Fhe  new  smaller  unit  jK'rmits 
utilities  to  hang  1,200  kvar  on  .i 
pole  top  using  the  same  pole  space 
previously  occupied  by  a  tibb-kvai 
bank.  Fhe  units  come  assembled 
and  wired,  reads  for  installation 
and  are  available  in  clusters  and 
in-line  arrangements,  according  to 
the  manufacturer. 


Tool  Trailer 

(07)  .ieroil  Crodnets  Co.  ////., 
t)9  Wesley  St.,  Sonlh  Hat  ken- 
sat  k,  .V.  /. 

Fhis  company  announces  its  new 
line  c)f  tool  trailers  available  in  4-, 
5-,  6-  and  8-ft  models,  featuring 
strong  lightweight  waterproof  com- 
partmented  construction  with  drop 
leg  for  parking.  Fhe  de  luxe  trailer 
features  sliding  tray,  full  length 
work  shelves,  cylinder  Icxks  and 
blinker  lights,  according  to  the  man¬ 
ufacturer  of  this  ecpiipment. 


(69)  Allis-Chalmers  Mfg.  Co., 
Milwaukee  1,  IV'w. 

This  company’s  newly  marketed 
Space-Maker  unit  is  saicl  to  be  one- 
half  the  sii^e  of  previous  models,  yet 
with  the  same  rating  and  capacity  as 
its  predecessors.  Some  of  the  features 
introduced  in  this  new  controller  in- 


Bump  Cap 

(72)  E.  I).  Bullard  Co.,  2680 
Bridgeway,  Sausalito,  Calif. 

A  new,  lightweight  head  protection 
has  been  introduced  by  this  com¬ 
pany  and  is  known  as  the  Rullard 


This  company  announces  the  intro¬ 
duction  of  a  transparent  plastic  me¬ 
ter  cover  which  is  said  to  be  lighter, 
tougher  and  as  clear  as  glass.  It  is 
saicl  to  have  amazingly  high  impact 
strength,  and  to  be  lastingly  resistant 
to  outdoor  weathering.  The  cover 
is  available  through  Westinghouse 
Supply  Co.  or  Graybar  Electric  Co. 


High-Voltage  Control 


A  new  winch,  model  CL,  developed 
by  the  Braden  Winch  Division,  has 
been  designed  to  meet  the  special 
needs  of  utilities.  The  winch  com¬ 
bines  constant  load,  constant  .speed, 
constant  horsepower  with  safe,  effi¬ 
cient  one-man  operation.  The  winch 
has  a  new  cable-handling  system  that 
separates  the  power  and  storage 
functions  of  the  winch,  with  two 
power  drums  doing  the  pulling  with 
a  large  capacity  storage  drum  to  take 
up  the  cable. 


Transformer 


(71)  nr^kK  Corf}.,  1900  E. 
\orlh  St.,  W’liukeshn,  ll'ts. 

Referred  to  by  RT&E  as  the  .Saf-TT- 
Front  I'erra-rran,  this  manufactur¬ 
er  of  ground  level  distribution  trans- 
foiiners  announces  a  new  design, 
which  is  said  to  guard  utility  j)er- 
sonnel  from  accidental  contact  with 
high-voltage  connections  by  encasing 
all  primary  voltage  within  a  shielcl- 
ed  and  groundecl  comjjartment. 


1,500-Ma  Lighting  Fixture 

(73)  Smoot-Holman  Co.,  P.  O. 

Box  4097,  InglexL'ood,  Calif. 

The  Smoot-Holman  Co.  has  devel¬ 
oped  this  new  Perfect  Vision  ultra- 
high-output  lighting  fixture  to  ac¬ 
commodate  tlie  new  1,.500-ma  lamp, 
capable  of  producing  up  to  300  f-c 
of  comfortai)lc  shadow-free  light.  It 
is  said  to  be  efficient  and  effective 
in  the  illumination  of  such  areas  as 
fine  assembly,  engineering  offices  or 
other  areas  where  high  lighting 
standards  are  desired. 


(68)  Braden  Winch,  Division  of 
Sautec  Corf).,  Broken  Arrow, 
Okla. 


Plastic  Meter  Cover 


(74)  Busada  Mfg.  Co.,  Flushing, 
\.  Y. 
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elude  a  two-high  design  for  space 
saving  and  drawout  contactors.  I'fie 
design  is  said  to  be  possible  because 
of  a  compact  new  air  contac  tor  that 
gives  significant  operating  l)enefits. 


Bump  Cap.  I  he  cap  is  said  to  be 
ideal  for  workets  in  close  ejuarters 
where  scalp  lacerations  and  minor 
concussions  are  commonlv  incurred, 
rhe  caps  ate  made  of  impact-resist¬ 
ant  plastic:  material,  in  white  and 
vellow,  and  will  not  ciack,  dent  or 
shatter.  I  he  tojj  lining  and  sweat- 
band  are  made  of  foam  rubber. 


Winch 


January  1961— Electrical  West 
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ENGINEERED  INTO 
BLACKBURN 
ALL-ALUMINUM 
2-BOLT  CLAMPS... 


Type  2-A 


ALL  WEATHER  PROTECTION 

On  -A-lnmimam  or  Bi-^etallio  Conneotions 


Contact  surfaces  guarded  by  rainshield  design  of  cast¬ 
ings— inhibitor  will  not  “wash  out”  even  under  driving 
wind  and  rain. 

Condensation  is  drained  off  through  ports  in  castings 
regardless  of  installation  position — never  allowed  to 
accumulate  around  the  conductors. 

Designed  with  hot  stick  crews  in  mind. 

Massive  all-aluminum  clamp  -  including  hardware — may 
be  used  on  aluminum  or  on  copper  conductors  with 
inhibiting  compound.  Extra  thick,  highly  conductive 
aluminum  spacer  separates  dissimilar  conductors  for 
added  corrosion  protection. 

Four  clamps  accommodate  a  wide  range  of  wire  sizes — 
main  from  6  to  795  ACSR,  tap  from  8  to  397.5  ACSR. 

Write  for  samples  and  literature. 

Ja.sper 


Corporation 


For  complete  information 
and  test  data:  Send  for 
Bulletin  #6003 


152S  Woodson  Road 


St.  Louis  14.  Mo. 
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Manufacturers— Distributors 


Now-Convert  your  own 
Reel  Dolly  to  a 
Bullwheel  Tensioner 

WITH  A 


►  i-'l -t  (.in  nil  Breaker  ('.o.  lias 
iraiislerreil  Dale  G.  Hebron  lo  its 
I .  o  s  n  g  e  !  e  s 

1921  K. 

^Kpi^  ^  (ontractor 

aiul  will 
handle  the 

product  line. 
He  was  lornier- 
Iv  Held  aiiiilita- 


►  Porta  House  is  opening  a  new 
brain  h  ollice  aiul  set  s  it  e  yanl  in  I.on 
.\ngeles,  which  it  claims  will  make  it 
possible  to  deliver  and  etecl  its  pre- 
iabricated  held  ollices  and  tool 
sheds  in  that  area  within  21  hours  of 
receipt  of  order.  Ihe  firm  has  its 
prefabricating  and  general  olfice  at 
hTG?  Broadwas  I'errace,  Oakland, 
Calif. 


►  T.  R.  Van  Wagoner  Cx).  is  now 
Fisher-Pierce  sales  representative  in 
I'tah.  southern  Idaho  and  western 
Wsoming.  Main  office  is  at  I  lia  S. 
.Main  St.,  .Salt  I.ake  (atv. 


Hebron 

tion  engineer 
with  l-I-K’s  BullDog  Division  at 
Cleveland  atitl  moved  to  the  West 
Coast  on  Nov.  1.  l.os  Angeles  con 
tractor  sales  lor  I- I  t  are  handled  ►  .Mathias  Klein  X:  Sons  has  ap 
hv  T.  .Saiinclers,  who  has  been  in  pointed  Don  .Swanson  as  its  Pacific 
that  area  for  the  past  year.  Northwest  representative.  Swanson's 

headcpiai  ters  will  he  in  San  Fran- 
^Olficials  ot  Westinghouse  Flee-  cisco, 
trie  (  orp.'s  Sunnyvale  manufac  tui  - 

ing  clivisioti  and  of  its  largest  union  ►(iiaybar’s  (iential  Pacilic  District 
have  signed  a  new  three-year  con¬ 
tract  providing  an  t*mployee  progic^s 
and  securitv  program.  Carl  Sohm. 
presidetti  of  District  I.odge  93,  In 
ternational  Association  ol  .Machin 
ists  (.VFI.  CdO).  .md  Fratik  (.orham. 
business  agent,  signed  the  contract 
in  behall  ol  l.ltih  production  and 
maintenance  emplovees  at  the  Sun- 
nwale  plant.  I,.  F.  fledrick,  disision 
manager,  and  I..  1).  (ohson,  indiis- 
tiial  relations  manager,  signed  for 
the  cc)m|)anv.  The  Santa  Clara 
(iountv  (.ouncil  ol  (iarpenters  (.\F1.- 
(.lO)  and  the  leamsters  union.  Fo¬ 
cal  291),  at  the  plant  have  also  rati- 
liecl  similar  agreements. 

Oakland,  he  started  with  the  com- 
►  Maddox  Sales  Co.,  l.os  .Vngeles,  pans  there  and  was  tianslened  to 
has  added  a  tenth  outside  salesman  San  Francisco  he.idcptartei s  in  I9.')l 
to  its  organi/ation.  |im  Peterson, 
lormetiy  with  Incandescent  Supph 
(io..  Sati  jose,  will  work  out  ot  the 
.Maddox  .San  Fraticisco  ollice.  .Mong 
with  Peterson's  a|>]K)intment.  the 
linn  has  announced  extended  rej)- 
resentation  ol  two  lines.  It  has  taken 
over  the  Ilsco  line  ol  copper  and 
aluminutn  plugs  and  connectors  in 
northern  California  and  is  now  ban 
clling  Revere  outdoor  lloodlighting 
ec^uipmenl  in  .Ari/cina.  .Maddox  has 
had  the  Revere  line  in  southern  (ial- 
ilornia  lor  the  past  six  years. 


Here’s  an  easy  way  to  build  up  a 
modern  bullwheel  tensioner  at  low 
cost  — simply  install  a  PENGO 
5000-U  Bullwheel  Assembly  to 
your  old  trailer  or  reel  dolly.  You'll 
have  a  tensioner  with  Neoprene- 
lined  26”  bullwheels,  capable  of 
handling  practically  any  distribu¬ 
tion  line  stringing  job  at  tensions 
to  2,000  lbs.  at  up  to  4  mph. 


(.rosse 


Support  arms,  reel  spindle  with 
reel  brake,  and  hand  rewind 
assembly.  2H”  spindle  will 
handle  reels  to  75"  diameter, 
44"  width  unless  reduced  to  fit 
your  trailer. 


Bollwheel  and 
tension  brake 
assembly  may 
be  purchased 
separately. 


►  Our  .November  ;uinouiit cmciii 
about  Strohec kcr's  Spokane  ollice 
was  a  little  garbled,  according  to 
F.  \.  .Strohcxker.  Instead  ol  setting 
up  a  new  office  in  Spokane,  as  stated 
in  the  item,  C.  V.  Harris  is  the  new 
man  in  that  territory,  replacing  El¬ 
mer  Johnston,  who  has  gone  into 
semi-retirement  ;dter  Ft  years  with 
the  tc)mj)anv. 


►  Krunclage  Lighting  .Associates, 
Day-Brite  I.ighting  Cio.'s  .San  Fran 
cisco  representative,  has  appointed 
Lt*on  P.  O’Neill  as  a  sales  represent¬ 
ative.  O’Neill  will  be  located  in  .San 
Jose,  (atlif.,  working  in  the  area 
lormerly  covered  by  James  C.  Ram¬ 
sey.  O’Neill  joined  the  Day-Brite  err- 
ganization  in  19.57. 


►  Westinghouse  has  opened  new  re¬ 
pair  facilities  in  Phoenix,  at  1825  F. 
Jefferson  St  The  moderni/ecl  plant 
now  has  22,900  sej  ft  of  repair  and 
olfice  space  under  one  roof  and  ad¬ 
jacent  outdoor  work  and  storage- 
area.  Joseph  E.  I).  Morris  is  man¬ 
ager  of  the  repair  plant. 


WV  invite  you  to  write  or  wire  for 
literature,  prices— please  address 
Dept^H 


'  ENGINEERING  COMPANY,  INC. 

Santo  Clara,  Califomia 
Phone:  AXmintter  6-7712 


0 


CIRTUBE' 

EMT 


Shown  here  unplated 


The  other  one  is  ordinary  EMT  that  failed  early  in  a  pressure  test.  CiRTUBE  EMT  held  up 
far  beyond  UL  requirements.  The  reason:  continuous  induction  welding,  by  far  the  best 
technique  for  making  head-free,  split-free  welds  on  high  quality  EMT. 

The  benefit:  your  men  get  easier,  neater  bending  without  kinking  or  flattening — and  they 
get  it  right  the  first  time  around.  Add  easy  fishing,  a  good-looking,  life-time  finish,  easy-han¬ 
dling  bundles  and  fast,  friendly  service — and  you’ll  know  why  more  and  more  contractors 
are  specifying  Cirtube  EMT. 

Ask  for  it  on  your  next  job — you’ll  like  working  with  it. 


CIRCLE  WIRE  &  CABLE  CORP. 

SUBSIDIARY  OF  CERRO  CORPORATION 


PUNTS:  Maspeth  and  HIcksville.  N.  Y  SALES  OFFICES  k  WAREHOUSES:  In  all  principal  cities. 

Rubber  Covered  Wires  &  Cables  •  Varnished  Cambric  Cables  •  Plastic  Insulated  Cables  •  Neoprene  Sheathed  Cables  >  “CIRTUBE"  EMT 


c  I  ** 


T  U  ® 


I  »  T 
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Space  in  the  Trading  Post  is  as  ail- 
able  at  S4  per  line  per  issue  with 
a  minimum  of  three  lines  —  more 
than  seven  lines  — $18  per  inch. 
Write  to  Trading  Post,  Electrical 
West,  2.5.'>  California  St.,  San  Fran¬ 
cisco  11,  Calif. 


Eastern  mamilacturer  ot  (jualiix 
baseboard  and  panel  heaters  wants 
cpialified  representatives  in  Seattle. 
Portland,  .San  Francisco  and  Los  .\n 
geles.  .Must  have  good  cfisiributoi 
contacts.  Refer  to  Dept.  MRIOI. 


NO  AIR  SPACES  INSIDE  PLUG  TO  COLLECT  GAS 
OR  MOISTURE.  After  plug  i$  wired  to  cord,  electri. 
cian  pours  a  self-hardening  insulating  resin  into 
all  air  spaces.  Interior  of  plug  becomes  solid, 
water  tight,  vapor-tight  mass. 


NO  ARCING  WHEN  PLUGGING  OR  UNPLUGGING. 
Outlet  is  electrically  "dead"  until  plug  is  inserted 
and  rotated  22-25°.  Reverse  turn  disconnects  cur¬ 
rent  before  plug  is  removed.  Spring  pressure  and 
keyed  construction  prevent  accidental  disconnection. 


.Manufacturer  ot  electrical  radiant 
heating  system  wants  northern  Cali 
lornia  representatives.  Refer  to 
Dept.  MR  102. 


Ex|>eriettcetl  manufacturers’  repre¬ 
sentative  covering  northern  Cali¬ 
fornia  and  Nevada  desires  wire  and 
table  account.  Well  known  to  top 
distributors.  Refer  to  Dept.  MRIO.S. 


Electric  distribution  products  man 
lilac turer  wants  Western  regional 
sales  manager.  .Must  be  aggressive 
and  well  known  in  electric  utilitv 
and  distributor  organizations.  Sal- 
arv  open.  Refer  to  Dept.  .MR  101. 


TWO  SAFEH  CHAMBERS  IN  WAU  OUTLET.  Gas- 
tight  chamber  No.  1  (bronze  and  aluminum  castings) 
contains  and  seals  oN  switching  mechanism.  Cast 
iron  chamber  No.  2  keeps  minor  internal  explosions 
from  spreading  to  room. 


CORO  CANNOT  PUU  OUT  OF  PLUG.  Double  clamp¬ 
ing  cord-grip  relieves  strain  on  plug  terminals.  And 
becausa  terminals  and  wires  are  completely  em¬ 
bedded  in  insulating  resin,  connections  cannot 
loosen  to  cause  arcing. 


Retired  sales  executive  available  f<M 
part-time  marketing  consulting  in 
the  California  area.  Refer  to  Dept. 
.MR  10.5. 


.Southern  California  manufactiirei 
of  transmission  line  construction 
sjjecialties  wants  representatives  in 
the  Pacific  Northwest  and  Rockv 
.Mountain  areas.  Refer  to  Dept. 

.MR  inti. 


Any  20-ampere,  125-volt,  60  cycle  A.C. 
appliance  may  be  operated  from  the 
receptacle  by  substituting  the  Hubbel- 
lock  Explosion-Proof  plug  for  the 
present  plug.  Appliances  equipped  with 
the  Explosion-Proof  plug  will  also  op¬ 
erate  in  conventional  3-\trire  Hubbel- 
lock  receptacles. 


Sales  engineci,  38,  with  seven  vears’ 
service  lor  one  of  country’s  largest 
corporations  wants  opprortunitv  in 
small  aggressive  company.  Location 
must  be  in  the  West.  Refer  to  Dept. 
MR107. 


Overseas  experience  for  sale.  Seven 
years  in  Europe,  Africa  and  India 
make  me  cjualified  to  handle  yoiii 
export  business.  Sales  records  in 
each  assignment.  Refer  to  Dc-pt. 
.MR  108. 


Long-established  manufacturers’  rep¬ 
resentative  organization  with  offices 
in  northern  and  southern  California 
is  looking  for  recognized  lines  to 
round  ctut  distribution  equipment 
package  for  electric  utility  custom¬ 
ers.  \Varehouse  facilities  available. 
Refer  to  Dept.  MR109. 


HARtfEY  HUBBEU,  INCORPORATED  .  BRIDGEPORT  2,  CONNECTICUT  k  biMi:  Scatn^k.  OMn 


St.  Louis  contractor  praises 


Maryknoll  Junior  Seminary,  St.  Louis  County,  Missouri 
Architects  and  Electrical  Engineer;  Leo  Daly  Co.,  St.  Louis,  Mo. 
General  Contractor:  Gamble  Construction  Co.,  St.  Louis,  Mo. 
Electrical  Contractor:  Kaemmerlen  Electric  Co.,  St.  Louis,  Mo. 


"Definite  Savings" of  Republic  ELECTRUNITE  E.M.T. 


Kaemmerlen  Electric  Company  used  Republic 
ELECTRUNITE  E.M.T.  exclusively  for  all 
raceways  in  the  new  Maryknoll  Junior  Semi¬ 
nary  in  St.  Louis  County. 

Mr.  H.  Chub  Winkelmann,  Contracting  De¬ 
partment  Manager,  writes  how  pleased  he  is 
with  the  results.  He  reports  definite  savings 
because  of  "your  numerous  features  such  as 
Inch-Marks,  Guide-Lines,  and  easy  pulling 
inside  surfaces.”  Further,  he  likes  the  fact  that 


(ELECTRICAL  METALLIC  TUBING) 

"uniform  bending  produces  a  neat  and  good 
mechanical  installation.” 

Check  Winkelmann’s  findings  yourself.  Put 
ELECTRUNITE  E.M.T.  to  work  on  your  jobs.  Ex¬ 
clusive  features  make  installation  easier,  reduce 
wasted  materials,  and  let  you  piocket  a  profit. 

Pick  up  enough  bundles  from  your  electrical 
distributor  to  run  your  own  tests.  You’ll  find 
that  "The  Best  costs  Less  installed.” 


REPUBLIC  STEEL 

STEEL  AND  TUBES  DIVISION 

Cleveland  8,  Ohio 


This  STEELMARK  of  the  American  Steel 
Industry  tells  you  a  product  is  made  of 
Steel.  Look  for  it  when  you  buy. 


REPUBLIC  STEEL  CORPORATION 

STEEL  AND  TUBES  DIVISION  •  DEPT.  A-1453-A 

216  EAST  131st  STREET  •  CLEVELAND  S,  OHIO 

I  want  to  learn  more  about  the  installation  savings  of 
Republic  ELECTRUNITE  E.M.T. 


Name 

Firm _ 

Address . 


I 


City . 


Zone 


State 
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LATE  NEWS  FLASHES 

Continued  from  p  57 

|)(t^^il)ilil^  <)1  luiuic  I c'!>icli‘iil ial  ilisli ibiition  at  liij>lur  xoltagfn  ami 
the  iiui ocliK  tion  ol  new  dielct  li  ic  nialcriaK.  Karl  S.  (leiges,  viie 
|)re>itUnl.  rmlerwi  iters’  Lalvtt  atoi  ies  Itie..  Satita  (dat  a,  loUl  the 
Neeotid  AIKK  Westei  ti  Appliame  I  ef  imieal  (iotilet eiiee  oti  Nov.  7 
in  l.os  .\iigeles  sotite  ol  the  prohletiis  lacitig  the  tiiamtlac titrers  in 
plating  salei  elettt'ital  etptipinetu  iti  the  hatnis  ol  the  pitblit. 

Adequacy  Promotion  Pays  Off 

.Although  resitletttial  hitiltlitig  iti  \'ant onset,  H.  (!.,  has  been  te- 
pot  teil  as  down  troin  previoits  years,  the  tleitrital  .Service  League 
reports  that  itp  to  Oet.  15  iti  the  inetropolitati  X'atuonver  area  2,8S7 
hotnes  were  wired  to  Red  .Seal  rertiliiatioti  ol  atletpiaty  atid  Itili 
received  the  Bron/e  .Medallioti,  Iti  the  Ciold  .Metlallioti. 

1961  a  Trade  Show  Year 

I  raile  shows  will  be  tnttnetoiis  in  l!)(»l.  ptesioiis  atitiontueinetits 
inditate.  Saeratnento  will  make  ttse  ol  the  (ialilottiia  State  Fait 
grontids  for  a  (iaiilornia  Spritig  Festisal  .\ptil  15-2.1  leatnring, 
among  other  things,  wiritig  anil  garden  lightitig.  .Mso  the  Fleetri- 
tal  Maintenatiee  Fngitieers  .\ssti.  of  Northerti  Lalilortiia  will  stage 
an  Flettrieal  Indnstry  Show  at  Brooks  Hall.  .Sati  Fratuiseo,  .\pril 
5-9.  Fleetrital  eontrattot  thapters  and  IBFW  ha\e  agreeil  to  par- 
tit  ipate  in  it,  t(H).  Iti  l.os  .\tigeles  there  seetns  to  be  cotnpetition 
aheatl.  Its  atnnial  (ionstntt tioti  Industry  F.xpositiott  atid  Home 
show  seheilitled  lor  |itne  l-ll  at  the  Memorial  Sports  .Vietia  will 
be  followed  on  Ott.  7-10  by  a  new  W'esterti  Bitilditig  lr)dnstties 
Fxposition  in  the  (iieat  Western  Exhibit  (ietitet  off  the  Santa  .\na 
Freeway.  Iti  Detiver  the  Rotky  Mountain  Fleetrital  Matntlat tttrers’ 
Represetitatives  (dnb  will  stage  ati  industry  show  at  the  Detner- 
Hilton  tonvetnioti  tetiter,  Feb.  21-22.  .\tid  there  will  be  a  show 
of  elettrit  tnotor  shop  etptiptnetu  in  eotitiettion  with  the  National 
Imlnstrial  .Servite  .\ssn.  atnntal  totivetnion  at  the  |atk  Far  Hotel, 
Sati  Fratuiseo,  |une  ll-lf. 

Tacoma  Has  New  Code 

Faeoma  replaeetl  its  12-year-old  eotle  with  a  tiew  one  basetl  ott 
the  1959  National  Fdeetrieal  (axle,  as  of  }ati.  I,  aeeortling  to  Bert  N. 
Hardy,  chief  eleetrieal  inspeettn.  .\mong  more  significant  changes 
are  allowance  of  nonmetallic  sheathetl  cable  iti  otie-  anti  two-storv 
tommercial  buililings  with  less  thati  5,000  stj  ft  area,  outsitle  of  Fire- 
Zones  1  anti  2.  Likewise  cable  can  be  used  in  single-  and  two-familv 
dwellings  anti  in  multi-tlwellings  if  tiot  more  than  two  stories  high- 
anti  if  eath  apartment  exits  tlirectly  to  the  tnttside.  New  electric 
heating  provisions  inclutle  allowance  of  up  to  I  kw  on  one  thermo¬ 
stat  but  retpiires  an  indivitinal  thermostat  for  each  room  with  fixed 
space  heating.  Branch  cirtuits  for  heat  are  limited  to  I  kw.  Wall 
heaters  larger  than  l,fi50  w  tati  have  a  maximtitn  heating  densitv 
of  500  w-  per  stj  ft.  Baseboartl  heaters  are  allowed  a  densitv  of  .100 
w  per  lin  ft. 

Seattle  Tests  Fluorescent  Street  Lights 

.Seattle,  which  only  recently  modertii/ed  its  etnire  street  light 
system,  is  making  a  test  of  flnorescent  two-lamp  street  luminaires 
in  a  five-block  section  to  compare  their  merits  with  the  mercury 
units  now  used.  Both  the  City  Light  and  the  traffic  engineering 
department  of  the  city  are  joining  in  the  test  to  determine  how 
well  flitorescents  hold  up  in  light  intensity  and  tnaintenance  over 
a  peritul  of  time.  1  he  two  fltiorescents  per  unit  tlraw  255  w,  and 
produce  11,800  lumens  initially;  the  single  mercury  lamps  tlraw 
450  w  incluiling  ballast  anti  protluce  20,000  lumens. 


Here  are  the 

Croifhor  Hllintic 

biayiiar  uniCBS 
in  the  West 

AtIZONA 

PhOMDI: 

1700  North  22nd  Avo. 

ALpino  2-2371 

Tucteii' 

212  South  Park  Avo. 

MAin  2-6439 

CALIFORNIA 

2828  "K"  St. 

FAirviow  4-4753 

Fraui*: 

2626  Hamilton  Avo. 

ADamt  7-4175 

lout  B«ack> 

800  Watt  16th  St. 

HEmlock  2-2911 

IM  Angalat: 

210  Andarion  St. 

ANgalut  3-7282 

Oakland: 

1911  Union  St. 

GLancourt  1-5431 

Ocaantidai 

803  N.  Tramont  St 

SAratoga  2-2141 

tacramnntoi 

1900  •  14th  St. 

Hickory  4-8830 

1  San  Bnniardino;  655  South  "H"  St.  1 

1  TUrnnr  9-t051  1 

Ian  Diagoi 

720  Stato  St. 

BEImont  3-1361 

Ian  Jnaa: 

1376  N.  Tanth  St. 

CYprait  2-9090 

1  San  rrancitcai  1750  Alamnda  St.  1 

1  MArkat  1-5131  1 

1  Sant!  Ana: 

301  Franch  St.  1 

KImborly  3-8309  1 

'  1  Santa  Barbara:  329  S.  Salinai  St.  1 

1  woodland  5-1013  I 

Van  Nnyti 

15520  Cabrito  Road 

STata  2-9600 

COLORADO 

1  Colorado  Springt;630  Woit  Vormljo  Avo.  1 

1  MEIroto  4-3701  1 

Donvori 

104  Wazao  Markot 

TAbor  5-7111 

IDAHO 

Botao: 

1325  Idaho  St 

BOita  3-2594 

MONTANA 

lotto: 

604  E.  Aluminum  St. 

BUHa  3233 

OREGON 

Eogonoi 

2380  Watt  Broadway 

Diamond  4-2224 

Portland: 

N.E.  60th  and  Banflald 

Atlantic  8-5661 

UTAH 

1  Salt  laka  City:  336  North  Third  Watt  St.  I 

1  Elgin  9-8771  1 

WASHINGTON 

Soattio: 

1919  Sixth  Ave.  South 

MUtucI  2-0123 

Spokano: 

A/att  1033  Gardnar  Avo. 
FAirfax  7-6611 

Tacoma: 

2112  "A"  St. 

MArkat  7-0164 

FOR  IMMEDIATE  SERVICE 

ON  EVERYTHING  ELEaRICAL 

CALL  THE  OFFia 

NEAREST  YOU 

January  1 961 —Electrical  West 


You  can  save  money  with  this  booklet 


As  another  Graybar  special  service  to  Utilities,  we  again 
offer  a  fully  illustrated  handbook  filled  with  information 
and  suggestions  on  the  best  way  to  use  and  preserve 
basic  hand  tools. 

For  your  sample  copy  of  LONG  LIFE  TO  TOOLS,  a.sk 
your  Graybar  salesman,  or  write  us  directly:  our  guess 
. . .  once  you’ve  read  LONG  LIFE  TO  TOOLS,  you  may 
feel  it’s  well  worth  passing  along  to  everyone  concerned 
. . .  engineers,  superintendents  and  even  your  line  crews. 
Just  let  us  know’  how  many  additional  free  copies  we  can 
send  you  for  distribution.  We’ll  supply  them  promptly. 


Graybar,  a  working  “partner”  of  utilities  for  years, 
knows  utility  tools  and  tool  problems.  But,  whatever  the 
problem,  whether  a  special  order,  special  product  infor¬ 
mation,  regular  scheduling  or  emergency  shipments  of 
materials,  equipment  and  tools,  Graybar  is  geared  to 
provide  the  Utilities  with  special  assistance. 


IN  OVER  130 
PRINCIPAL  CITIES 


LOCAL  SERVICE  T0‘  UTILITIES  THROUGH  COAST-TO-COAST  WAREHOUSING 


When  Graybar 

You  save  on  storeroom  costs 

Reduce  inventory  investment 

is  your  auxiliary 

Insure  prompt  delivery 

warehouse— 

Step  up  manhour  efficiency 
Simplify  bookkeeping 

Predictable 


Performance 


UNIFORM  in  Manufacture. 

UNIFORM  in  Performance. 

Delivers  more  but  costs  no  more. 
Order  today. 


ask  for  bullet  in  O-T  601 


Sobi.d.ory  pf  I  T  E  CliCUIT  BREAKER  CO 
3P4  MliClMAC  SIGHT  •  MWbueTvOaT  Mas|i:,CMUSI 
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WESTERN  BUSINESS  TRENDS  & 


Another^  tu' 
SHAWMUT  First  y\ 
The  All  NEW  \ 

ONB-TIME  PU 

(Silver-Plated) 


Output  Comparisons 

Year-to-Year  Kwh  Output  Changes.  Per  Cent  Change  Over  Same  Week 
One  Year  Ago  for  Region  as  Indicated  in  Keyed  Map 


l»OC«V  MOU|lT«|l 


PLANS  FOR  CAPITAL  SPENDING 

(Billions  of  Dollars) 

1959  1960  1961  1960-61  1962 

Industry  Actual  Estimated  Planned  %  Change  Planned 

All  manufacturing  $12.07  $14.33  $13.93  —  3  $13.35 

Electrical  machinery 

manufacturing  .91  1.15  1.11  —  3  1.11 

Mining  .99  .99  .90  —  9  .89 

Railroads  .92  1.04  .79  _24  .83 

Other  transportation 

and  communications  4.69  5.20  4.61  —11  4.18 

Electric  and  gas  utilities  5.67  5.89  6.14  —  4  6.01 

Commercial  8.21  8.61  8.70  —  1  8.54 

All  business  32.55  36.06  35.07  _  3  33.80 


There  is  only 
one  Y-er  EAS 

Don't  accept  substitutes. 

The  extra  slip  means  extra 
savings  on  every  job. 

•  Creamy,  non-corrosive. 

Never  greasy  or  messy. 

•  Prevents  sticking  or  setting. 
Extra  slip  for  saddles  and 
turns. 

•  Does  not  run  bock  on  cables. 

•  Never  harmful  to  hands,  cloth¬ 
ing,  cables  or  conduit. 

- TTT^  \  Writ*  for 

\  d*ieripfiv* 

,  .  i|U1»M’-E  A®  \  literotur* 


Relative  Wholesale  Prices  of  Electrical  Material 

Latest  Previous 

Month  Month 

Wire  and  table .  132..$  131.3 

Watt-hour  meters  .  120.9  120.9 

10-hp  motors  .  132.0  132.0 

225-hp  motors  .  208.8  202.8 

Hydro  generators  .  185.5  185.5 

Steam  generators  .  203..5  203.5 

1.5-kva  tran.sformers  .  1.33.0  133.0 

50-kva  transformers  .  1.34.7  134.7 

.500-kva  tran.sformers  .  147.1  147.1 

Dry-type  transformers  .  133.7  137.0 

Switch  and  fuse  panellmards . .  129.4  132.4 

C.ircuit  breaker  panellntards  .  1.36.7  136.7 

Indoor  oil  circuit  breakers  .  I82..5  182.5 

Outdoor  oil  circuit  breakers  .  1.56.3  178.7 

Source:  Mc(iraw-Hill  Department  of  Kconomic* 


At  all  Leading  Electrical  Supply  Houses 


ELECTRO  COMPOUND  CO. 

4148  W.  150th  St..  ClncKM  35.  Ohia 


PERSONAL  INCOME  in  millions— »ea§on- 
ally  adjusted  as  of  Nov.  15  (An  index  of 
consumer  spending  potential) 


NONFARM  EMPLOYMENT  in  thousands 
(An  index  of  total  industrial  and  commer¬ 
cial  activity) 


I 


2,025.9 


-1,982.4 


MANUFACTURING  EMPLOYMENT  in 
thousands  (A  measure  of  manufacturing 
activity) 


HOUSING  STARTS  in  thousands  of  units 
(Index  of  new  residential  customers) 


INDUSTRIAL  BUILDING  CONTRACTS 
in  thousands  of  dollars  (A  rough  index  to 
the  dollars  of  electrical  contracting  business 
six  months  to  a  year  ahead) 


^  In  the  sur\e\s  shown  on  these  pages,  it 
is  important  tt)  remember  that  they  repre¬ 
sent  the  plans  of  a  representative  sample  of 
business  lirms.  And,  businessmen,  like  wo¬ 
men,  can  change  their  minds.  In  fact,  plans 
usually  do  change,  with  the  direction  ol 
change  corresjxmtling  to  the  direction  of 
business.  For  example,  capital  s|)ending, 
which  has  Ireen  cut  hack  several  (loints  this 
year  because  of  disappointing  sales,  can  just 
as  easily  turn  upward  if  the  sales  curves 
should  indicate  this  course. 


Sources:  business  Week,  Iturrau  of  Lalior 
Statistics,  Construction  I).iily  aixl  Kii|;ineerinft 
News- Record. 


HIGH  VOLTAGE 
HIGH  NEOPRENE 


CERTIFIED  67.32%  NEOPRENE 


AND  BRONCO  XL  BUTYL  INSULATION 


66 


ELECTRICAL  CONNECTORS 


Bronco  Representatives  in  the  West 
CALIFORNIA,  Western  Insulated  Wire  Co.,  (Home  Office)  2425  East  30th  St.,  Los  Angeles  58;  Electrorep,  Inc.. 
220  ISth  Street,  San  Francisco;  NEW  MEXICO,  John  Carder,  Jr.  Co.,  1624  N.  1st  St.,  Albuquerque,  OREGON, 
George  M.  Roth,  1504  N.  W.  Johnson,  Portland  9;  UTAH,  John  Carder,  Jr.  Co.,  1415  So.  Main  St.,  Salt  Lake 
City,  WASHINGTON.  Jack  H.  Stumph,  1000  -  4th  Ave.,  South,  Seattle  4. 
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This  ‘KEY”  which  is  now  a  part  of  our  #190 
series,  fits  most  popular  style  and  size  receptacles 
found  on  your  Distributor’s  shelves — and  stops  ear 
clipping 


Adiusting  ring  for 
our  190  soriot  it 
%o  designed  that 
KEY  drops  easily 
into  special  slots. 
You  select  the  re¬ 
ceptacle  required 
and  simply  "LAY- 
IN";  then  "LAY- 
ON"  receptacle 
ring.  That's  it. 


FULLMAN'S 
Adjustable 
STEEL  BOX 

190-N  R  Sariet 
No  Receptacle 

The  #190  “Tru-Level”  series  is  a  standard  4" 
octagon,  sheet  steel  box.  It  is  2^""  deep  with  VJ" 
adjusting  ring  and  three  screw  legs  2' j"  long 
which  make  for  quick  and  easy  tru-Ieveling. 


FULLMAN  MANUFACTURING  CO. 

LATROIE  .  .  .  PENNSYLVANIA 


Another  SHAWM UT  First . . . 


All  NEW 


ONE-TIMEFUSE 

(Silver-Plated) 

Runs  up  to  38%  CCX)LER 
Saves  Power  Low  Watt  Loss 
U.L.  Approved.  Order  now 
<i>  Predictable  Performance. 


theCHASE-SNAWMUTco. 

Svbtieiory  e«  l-T-E  CIKUIT  MfAKEI  CO. 
tu  ISftllMAC  tTMtr  .  WWeUtTrOCT.  MAUACMUlim 


PROPOSED  WESTERN  PROJECTS 


Pacific  Southwest 

Lo>  .Vnm'lcs,  i.<»N  .Viigcles  C!o.,  iiiu- 
sit  ifiiur  iiiitl  uiuleigiouiiil  garage, 

•S  15,000,000.  Plans  by  Weltoii  llet  kel. 

Beverly  Hills,  Louis  Lesser  Liiter- 
prises,  oltice,  .'5  1,750,000.  Sitliies 
F.iseiislitata,  Los  .\iigeles,  artliiteit. 

Los  .\ngeles,  Los  .\ngeles  Fetleral 
Savings  .\ssn.,  ollite,  .'52,000,000. 
IMans  by  llonnokl  )(.■  Rex. 

Los  .\ngeles,  Los  .Angeles  Cio.,  ten 
tral  boiler  plant.  Los  .Angeles  Gen 
eral  Hospital,  51,100,000. 

Van  Nuys,  Los  .Vngeles  (iily,  po 
lite  liea(l(|uarters,  .55.000,000.  Plans 
b\  Daniel,  .Mann,  Jolinson  .Men 
tlenliall  and  Larsen.  Raliii  Farrel. 

Point  Mugu,  lltli  Naval  Disl., 
Siiii  Diego,  missile  laniuli.  Plans  b\ 
Kaiser  Faigineers,  Oakland. 

Pasadena,  Hawkins  Gonstrnttion 
Go.,  exetulive  tlub,  ,52,000,000.  Plans 
by  Paul  R.  Williams  &  .\ssot.,  Los 
.Vngeles. 

Los  .Angeles,  .Metropolitan  W  alei 
Distritt  ol  Souiliern  GaliL,  lowei 
leetlei  water  tieatinent  plant,  511,- 
000,000.  |aines  .M.  .M  ontgoinery , 
P;isiiden;i.  loitsulting  engineer. 

Fullerton,  St.  |uiles  Hospital,  hos- 
pital  additions,  51,850,000.  Plans  by 
Welton  Betket  K-  .Vssot.,  Los  .Angeles. 

■Mertury,  Ne\.,  .Atoinit  Energv 
(.onnnission,  test  tell  1),  57,000,000- 
.58,000,000.  Plans  b\  .Aetojeit  (ienet- 
al  (ioip.,  Govina,  Galil. 

Pacific  Northwest 

Othello,  Wash..  L.  S.  Fingineers, 
Seattle,  elettrital  distribution  sys¬ 
tem,  over  5100,000. 

.Seattle,  Port  of  Seattle,  tontainer- 
ship  terminal.  5b..500,000.  rebuilding 
pier  28,  55,.500,000,  transit  shed, 
.5850,(100,  grain  terminal  im|)rove- 
ments,  5500,000. 

Hillsdale,  Galif.,  Davitl  1).  Bohal^ 
nati  Organi/ation,  San  Francisco, 
fashion  stores,  51.000,000.  Welton 
Betk  &  .As.s(x.,  architects. 

Sunnyvale,  Lockheed  .Aircralt  (io., 
engineering  and  laboratorv  build¬ 
ing.  .54.000.(K)0. 

Oakland,  G.  S.  Post  Oltice  De¬ 
partment,  mechani/ed  mail  facilities, 
.512.000,(M)0.  Rians  by  Stone,  Marrac- 
cini  K-  Patterson,  .San  Francisco. 

San  Mateo,  Junior  Gollege  Dist 
;  additions,  510,000,000.  Plans  In 
I  John  Garl  Warnecke  &:  .Assex.,  San 
Francisco. 

Berkeley,  Regents,  LIniversity  of 
Galifornia,  renovating  electron  volt 
Bevatron,  including  construction  ol 


thicker  shielding  walls,  50,000.000. 

.Monterey,  12th  .Naval  District, 
Public  Works,  San  Biuno,  .Science 
School,  including  leference  ceniet, 
lecture  hall,  classrcKmts,  laboratories, 
lacultx  housing,  55,000,000,  Welton 
Beckei  .5:  .Assoc.,  arc  hitc‘c  ts-engineei  s. 
San  Francisco. 

Alaska  and  Hawaii 

Bethel,  .Alaska,  U.S.  tngineers. 
Anchorage,  primary  power  mcHlifica- 
tion.  Bethel  Ait  Force  Station,  over 
5100,000. 

Gollc'ge,  I'niversity  ol  .Alaska, 
(gymnasium,  voted  bonds  .Nov.  8, 
51,000,000.  1..  A.  Foirest,  Juneau, 
architect. 

Bethel,  I'.  S.  tngineeis.  .Vnehor 
age,  dormitory,  electric  powei, 
Northeast  Gape  .Ait  Foice  Station. 
51,500,000. 

.Anchorage,  State  Department,  Ju¬ 
neau,  state  office,  \oted  bonds  Ncn 
8.  53,000,000. 

Halawa,  (iity  and  Honolulu  Goun 
t\,  liremen  training  center,  510,558,- 
000,  plans  b\  G.  J.  Kim,  Honolulu. 

Honolulu,  Slate  of  Hawaii,  Slate 
(iapitol  building,  51 1,500,000,  plans 
In  Belt,  Lemmon  K-  l.o,  and  John 
Garl  Warnecke,  Honolulu. 

Honolulu,  Gity  and  Honolulu 
County,  War  .Memorial  .Auditorium, 
55,000.000,  plans  by  .Vclrian  Wilson, 
Los  .Vngeles. 

Flonolulii,  287-unil  cooperative 
apartment,  garage  and  swimming 
pools.  50, 500,000,  Alan  .Saidorcl 
Davis. 

Rocky  Mountain 

.Albucjufrcjne,  N.  .M.,  City,  brick 
and  aluminum  city  hall,  5L700,000. 
Plans  by  James  Liberty. 

Crisper,  VVyo.,  Pacific  Pcjwer  Jk 
Light  Go.,  power  lines,  5800,000. 

Moah,  Utah,  Fexas  (iulf  Sulphur 
Go.,  piocessing  plant,  mine  shaft, 
aeiial  tramway,  etc.,  522,.500,000. 

Vnaconda,  .Mont.,  Strategic  .Ma¬ 
terials  (iorp..  New  York,  steel  plant, 
520.000,000.  Kop|)ers  Go.,  consulting 
engineers. 

Great  Falls,  Federal  Services  .Ad¬ 
ministration,  Seattle,  post  office  and 
courthouse  alterations,  5781,000. 
Plans  by  Knight  !k  van  Feylingen. 

Pcxatello,  Idaho,  State  Dept.  Pub¬ 
lic  W’orks,  college  education  build¬ 
ing,  51.794,500. 

Lakewood,  medical  arts  building, 
51,000,000.  Murrin  Kasch,  Kahn  K- 
Assex.,  architects  in  Denver. 


L 
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AiUn*Bradl«y  Co. 

AlliS'Chalmort  Mfg.  Co. 

Aluminum  Co.  of  America 
Anaconda  Wire  A  Cable  Co. 

Atomics  International,  Div.  of  North 
American  Aviation,  Inc. 


Blackburn  Corp.,  Jasper  77 

BullDog  Electric  Products  Div.  63 

Buchanan  Electrical  Products  Corp.  19 

Carol  Cable  Co.  3rd  Cover 

Charter  Industrial  Eng.  Co.  34 

Chase-Shawmut  Co.  16,  19,  70,  84,  86 

Circle  Wire  A  Cable  Co.  79 

Conduit  Nipple  Mfg.  Co.  87 

Delta-Star  Electric  Div.,  H.  K.  Porter 

Co.  Inc.  4th  Cover 

Electro  Compound  Co.  84 

Electro-Motive  Div.,  General  Motors 

Corp.  35,  36,  37,  38,  39,  40 

Fisher  Pierce  Co.  Inc.  31 


ELECTRICAL  ESTIMATING 


ELECTRICAL  CONTRACTORS 

^'()U  waste  a  lot  ol  very  valuable  time  and  money  bidding  on  the  jobs 
\ou  do  not  get.  1  bis  eostly  waste  cuts  into  your  profits  and  vou  do  not 
make  the  money  you  should. 

We  can  furnish  you  excellent  electrical  estimating  services  at  a  saving  of 
over  50^c  of  your  present  estimating  costs.  We  can  furnish  you  take-offs 
ol  materials  and  man-hours  only,  or  we  can  furnish  you  complete  electrical 
estimates  showing  tietailed  lists  of  materials  at  current  unit  prices  ami 
man-hours  and  laltor  costs  together  with  a  detailed  list  of  overhead  items 
and  profit. 

^'ou  can  thetk  each  item  of  materials,  labor  or  overheail  and  our  unit 
price  for  each.  This  would  give  you  the  benefit  of  “two  heatls”  in  the 
preparation  of  vour  bills;  all  at  a  definite  saving  in  vour  present  F.stimating 
cost. 

We  have  prepared  electrical  estimates  lor  more  than  20  years  here  in 
San  Francisco;  for  hundreds  of  projects  from  a  .$20,000.00  residence  to  a 
.$20,000,000.00  hospital.  Yon  can  depend  on  I.eRoy  estimating  services. 
Being  in  business  for  PROFIT,  you  will  be  interested  in  learning  how 
we  can  save  vou  money,  and  perhaps  make  more  profit  as  well. 

Call  IIS  for  ioml>lete  itiformntion. 


LeROY  CONSTRUCTION  SERVICES 


Fullman  Mfg.  Co. 


768  Brannan  Street 


UN  1-2483 


San  Francisco  3 


Genoral  EUctric  Co. 

Schonoctady,  Apparatus  Div. 
Gibbons  Electric  Co. 

Graybar  Electric  Co.  Inc. 

Hubbell,  Inc.,  Harvey 

Indiana  Steel  A  Wire  Co.  Inc. 

I-T-E  Circuit  Breaker  Co. 

I-T-E  Circuit  Breaker  Co.,  BullDog 
Electric  Products  Div. 


Klein  A  Sens.  Mathias 

Lapp  Insulator  Co.  Inc. 
leRoy  Construction  Services 

McGraw-Hill  Book  Co. 

Maddox  Sales  Co. 

Micro  Balancing,  Inc. 

Moloney  Electric  Co. 

Pacific  Gas  and  Electric  Co. 
Petersen  Engineering  Co.  Inc. 

Reliable  Electric  Co. 

Republic  Steel  Corp. 

Royal  Electric  Corp. 

R  T  A  E  Corp. 

Southern  California  Edison  Co. 
Southern  States  Equipment  Corp. 

Victor  Specialties,  Inc. 

Western  Insulated  Wire  Co. 


The  Facts  of  Life 
in  Street  Light 
Control 

1.  Big  killer  of  photo  controls  is 
transient  voltage  surges  in  second¬ 
aries  which  are  below  the  spark-over 
of  lightning  arresters. 

2.  LUMATROL  MARK  I  uses  Varis¬ 
tors  in  conjunction  with  a  secondary 
lightning  arrester  to  withstand  ALL 
transients  up  through  thecapabilities 
of  the  secondary  arrester. 

AUTOMATIC . . .  COMPACT. . . 

..  .  LIGHTWEIGHT... 

COMPLETELY 
U  SHIh  RELIABLE! 

WRITE  FOR  BULLETIN  91a. 

MICRO  BALANCING,  INC. 
GARDEN  CITY  PARK.N.Y. 

In  Canada:  J.  R.  KEARNEY  CORP. 
Box  270,  Guelph,  Ont. 


GyndujUt^ 


RIGID 

.  PIPE  NIPPLES 


ALUMINUM 
Hot  Dip 
Galvanized 


Conduit  N  IPPLE  Mfg.  CO. 


14SS  saaiNc  cmdin  avt.  amsMMGM  ii,  aa. 
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Estimator’s  Guide 

Prices  shoicn  are  for  new  construction  cost  in  place.  Quotations  furnished  by  LeRoy  Construction  Service 


The  figures  in  this  guide,  furnished  by  LeRoy  Construction 
Service,  will  be  kept  up  to  date  and  published  periodically. 
This  guide  is  for  your  use.  Will  you  please  let  the  editor 
know  if  there  are  other  figures  or  ideas  which  would  make 
this  section  more  valuable  to  you? 


Residential  Wiring 

PER  OUTLET,  120  V— 2  WIRE 
Knob  &  tube  Each  8.50 

Nonmetallic  cable  Each  8.00 

Armored  cable  (BXL)  .  Each  16.00 

Armored  Cable  (BX)  Each  10.00 

Flexible  metallic  conduit  Each  18.00 

EMT  Each  20.00 

Conduit  rigid  Each  23.00 

PER  OUTLET,  230  v— 3  Wire 
(RANGE— OVEN— WALL  HEATER) 


Each  14.00 
Each  22  00 
Each  23  00 


70.00 


Nonmetallic  cable  (Romex) 

Flex  conduit  (Greenfield) 

EMT 

SERVICE  &  PANEL 
Light  panel  &  service 
50  amp  lugs  120 '240  v — 3  wire 
4  1  pole  circuit.  15  amp  fused 
Light  panel  &  service 
100  amp  ACB  120 '240  v — 3  wire 
4  1  pole  circuit,  15  amp 

2  2  pole  circuit.  20  to  50  amp 
Light  panel  &  service 
100  amp— ACB  120 '240  v 

6  1  pole  circuit,  15  amp 

3  2  pole  circuit,  20  to  50  amp 
Light  panel  &  service 
100  amp — ACB  120/208  v,  3  phase,  4  wire 

8  1  pole  circuit,  15  amp 
2  2  pole  circuit,  20  to  50  amp 
2  3  pole  circuit,  15  to  30  amp  225.00 

(Required  for  air  conditioning  system) 
INSTALL  LIGHT  FIXTURES 
(Fixtures  Purchased  on  Allowance) 
Incandescent  Each  4.00 

Fluorescent  Each  5.00 

Yard  light  Each  5.00 

Bathroom  exhaust  fan  Each  50.00 

Garden  pedestal  light  fixture  Each  40.00 


150.00 


165.00 


Commercial  Wiring — Conduit 


FLEXIBLE  METALLIC 


RIGID  GALVANIZED 


1" 

Hi" 

2" 

2>i" 

3" 

3>i" 

4" 

5" 


Per  C 

32.50- 36.00 

37.50- 43.50 
63.00-69  00 


Per  C 
49.00-  54  00 
62.00-  68.00 

79.50-  87.00 
103.00-115.00 

121.50- 132.00 
160.00-175.00 
229.00-252.00 

298.50- 325.00 

365.50- 401.00 

417.50- 456.00 

624.50- 685.00 


Commercial  Wiring— EMT 


No.  4  0,  stranded 

690  00- 

717.00 

No.  3/0.  stranded 

567.00- 

589  00 

No.  2  0,  stranded 

451  00- 

965.00 

No.  1/0,  stranded 

378.50- 

393.00 

No.  1,  stranded 

322  50- 

335.00 

No.  2,  stranded 

240.00- 

249.00 

No.  4,  stranded 

182.50- 

190.00 

No.  6.  stranded 

137.00- 

142.00 

No.  8,  stranded 

106  50- 

110.00 

No.  10,  stranded 

80.50- 

83.00 

No.  12,  stranded 

66.00- 

68  00 

No.  14,  stranded 

57  00- 

59.00 

No.  8,  solid 

99.00- 

102  00 

No.  10,  solid 

75.00- 

78.00 

No.  12,  solid 

61.00- 

63  00 

No.  14,  solid 

52.50- 

54.00 

'Commercial  iririiig— 

Tir 

WIRE  600  V— 75* 

Per  M 

750  mcm.  stranded 

1,850.00- 

1,924.00 

600  mcm,  stranded 

1,537.00- 

1,598.00 

500  mcm,  stranded 

1,300  00- 

1,350.00 

400  mcm,  stranded 

1,017.00- 

1,057.00 

300  mcm,  stranded 

850  00- 

882  00 

250  mcm.  stranded 

750.00- 

780.00 

No.  4'0.  stranded 

635  50- 

660  00 

No.  3  0.  stranded 

543.00- 

564  00 

No.  2/0,  stranded 

432.50- 

44900 

No.  1/0,  stranded 

356.50- 

370  90 

No.  1.  stranded 

306.00- 

318.00 

No.  2,  stranded 

227  00- 

236.00 

No.  4.  stranded 

173  00- 

179  90 

No.  6,  stranded  . 

12950- 

134.00 

No.  8.  stranded 

95  00- 

98  00 

No.  10,  stranded 

73  00- 

75  00 

No.  12,  stranded 

59.50- 

61  00 

No.  14,  stranded 

51  50- 

53.00 

No.  8,  solid 

87.00- 

90.00 

No.  10.  solid 

68  00- 

70.00 

No.  12,  solid 

55.00- 

57.00 

No.  14,  solid 

47.50- 

49.00 

Commercial— Outlets  &  Connections 

Conduit  and  wire  not  included 


Light  fixture  outlet 
Recess 


Each 

8.00 


Per  C 

>i"  .  34.50-  38.00 

*A"  .  43  50-  48.00 

1"  .  58.00-  64.00 

IH"  . .  83.00-  90.00 

1V«"  .  70.50-  76.00 

2"  103.00-112.00 


Commercial  Wiring— RHW 

WIRE  600  V— 75* 

Per  M 

760  mcm,  stranded  2,011.00-2,090  00 

700  mcm,  stranded  1,867.00-1,940.00 

600  mcm,  stranded  1,675.00-1,742.00 

500  mcm,  stranded  .  1,401.00-1.457  00 

400  mcm,  stranded  . 1,140.00-1,185.00 

300  mcm.  stranded  .  923.00-  960.00 

250  mcm,  stranded  830.00-  860.00 


Surface  7.00 

WP  8.00 

Duplex  outlet 

15  amp  9.00 

15  amp  WP  . 10.00 

Clock  outlet  9.00 

Floor  outlet,  flush  17.00 

Floor  outlet,  pedestal  type  . 23.00 

Outlet.  240  V,  3  wire.  1  'phase, 

30  to  50  amp  . 13.00 

Outlet.  240  V.  4  wire,  3  phase, 

30  to  50  amp  . 16.00 

Switch,  single  pole  .  9.00 

Switch,  double  pole . 10.00 

Switch,  3  way  10.00 

Switch,  single  pole  w/pilot  . 12.00 

Switch,  momentary  contact  .  10.00 


Motor  Outlet  &  Connection 

GREENFIELD  FLEXIBLE  CONDUIT 

Each 

Fractional  hp,  120  v,  1  phase  . 11  00 

Fractional  to  3  hp,  240  v.  3  phase . 13  00 

5  to  10  hp,  240  V,  3  phase  . 14.50 

15  to  25  hp,  240  v,  3  phase  . 18.00 

30  to  SO  hp.,  240  V,  3  phase  .  26.50 

60  to  100  hp,  480  V,  3  phase  .  35.00 

For  Sealtite  add  25% 

For  explosionproof  add  50% 


Power  Sc  Control  Equifiment 


MOTOR  DISC.  SWITCH  TYPE  C 
NONFUSIBLE  STD.  DUTY  250  V 

Each 

30  amp,  2  pole,  240  v  . .  19.00 

30  amp,  3  pole,  240  v  .  21.50 

60  amp,  3  pole,  240  v .  34.00 

100  amp,  3  pole.  240  v . 52.00 

200  amp.  3  pole,  240  v  . 84.50 

400  amp,  3  pole,  240  v  178.00 

600  amp,  3  pole.  240  v  280.00 

30  amp,  3  pole.  575  v  22.00 

60  amp,  3  pole.  575  v  36.00 

100  amp,  3  pole,  575  v  54.00 

200  amp,  3  pole,  575  v  88.00 

400  amp.  3  pole.  575  v  184.00 

600  amp.  3  pole.  575  v  290.00 

PUSHBUTTON  STATION 
NEMA  1.  std.  duty 

One  button  14.50 

Two  button  .  17.00 

Three  button  ...  22.50 

NEMA  1,  heavy  duty 

One  button  .  20.00 

Two  button  .  27.00 

Three  button  34.00 

NEMA  4  &  5.  std.  duty 

One  button .  32.50 

Two  button  34.00 

Three  button  38.50 

NEMA  4  &  5.  heavy  duty 
One  button  .  37.50 

Two  button  42.50 

Three  button  61.00 

MOTOR  STARTERS— MANUAL 
Size  00—1  pole,  120/208  v  17.00 

Size  00—2  pole,  240 '480  v  19.00 

Size  0 — 2  pole,  240 '480  v  32.00 

Size  1—2  pole.  240/480  v  37.00 

Size  0—3  pole.  240/480  v  41.00 

Size  1 — 3  pole.  240'480  v  46.00 

MOTOR  STARTERS— MAGNETIC 
RESET  ONLY  IN  COVER 

Size  0 — 2  pole,  single  phase  .  47.00 

Size  1 — 2  pole,  single  phase  .  52.00 

Size  Hi — 2  pole,  single  phase  .  67.00 

Size  0^  pole,  3  phase  . 55.00 

Size  1 — 3  pole.  3  phase . 60.00 

Size  2 — 3  pole,  3  phase  .  107.00 

Size  3 — 3  pole,  3  phase  . 173.00 

Size  4 — 3  pole.  3  phase  .  365.00 

MOTOR  STARTERS— MAGNETIC 
START,  STOP,  RESET  IN  COVER 
Size  0 — 2  pole,  single  phase  .  56.00 

Size  1 — 2  bole,  single  phase  .  62.00 

Size  IV2 — 2  pole,  single  phase  .  77.00 

Size  0—3  pole,  3  phase  63.00 

Size  2 — 3  pole,  3  phase  . 68.00 

Size  2 — 3  pole.  3  phase  . 116.00 

Size  3 — 3  pole,  3  phase  .  183.00 

Size  4 — 3  pole,  3  phase  374.00 

UNDERFLOOR  DUCT  SYSTEM 
Duct.  No.  2,  single  run,  including 
junction  boxes  and  misc.  ftgs.. 

etc . Per  ft  2.90 

Duct  No  4,  single  run,  including 
junction  boxes  and  misc.  ftrs. 
etc.  .  Per  ft  3.20 

Pedestal  underfloor  duct  outlet, 

power  Each  16.50 

Pedestal  underfloor  duct  outlet, 
telephone  Each  14  00 


TO  LOCATE  WESTERN 
SUPPLIERS  OF 
ELECTRICAL  PRODUCTS 

Look  it  up  first  in 

ELECTRICAL  WEST'S  BUYERS' 
GUIDE  &  MANUFACTURERS' 
DIRECTORY  -  1961  Edition 
sent  to  all  subscribers  in 
November.  Extra  copies  avail¬ 
able  $1.00  each.  Write  to 
Circulation  Manager,  Electri¬ 
cal  West,  255  California  St., 
San  Francisco  11,  Calif. 


PROFIT 

KNOCKOUT. 


with  the 


Prolecled-Profits 
Inventory  Control  Plan 


When  business  is  good— but  your  profits 
are  taking  it  on  the  chin— just  look  at  your 
inventory!  Dead  stock  on  your  shelves— 
items  that  are  obsolete  or  too  slow-moving 
—knocks  out  profits  every  time. 

Profits  start  with  buying— the  right  mer¬ 
chandise  ...  at  the  right  price  ...  in  the 
right  quantity  .  .  .  and  with  the  right  ser¬ 
vice  and  cooperation  to  insure  rapid 
turnover. 


That’s  why  it’ll  pay  you  to  know  about  the 

Carol  Protected-Profits  Inventory  Control  PIcm 

...  a  newly  developed  service  designed  to: 

•  Insure  maximum  turnover 

•  Eliminate  obsolescence 

•  Insure  adequate  inventory  to  fill  all  orders 
promptly 

•  Insure  balanced  inventories 

•  Protect  your  profits 

STOP  TAKING  IT  ON  THE  CHIN  .  .  .  Ask  your 
Carol  salesman  for  full  details  on  the  “Carol 
Protected-Profits  Inventory  Control  Plan”— 
or  write,  wire  or  phone  Carol  Cable  Company, 
Pawtucket,  Rhode  Island. 


When  you  call  for  cable — call  for  Carol! 


Portable  Cords  •  Power  Supply  Cable,  Types  W  &  G  •  Arc 
Welding  Cables  •  Cord  Sets  •  Asbestos  Types  •  F*lastic 
Jacketed  Cords  •  Thermostat  Wires  •  And  Many  Others 


CAROL  CABLE  COMPANY 

Division  of  the  Crescent  Company,  Inc.,  Pawtucket,  R.I. 


The  difference  that  doesn't  show. . . .  SUPERIOR  PERFORMANCE  / 


This  is  the  all-new  Delta-Star  utility  transformer  for  the  West... distinctively  different  in  design. 
Different  because  it  is  engineered  specifically  for  utility  systems— from  inside  to  out.  Among  its 
design  features  are  the  absence  of  cooling  fins  on  a  50  KVA... high  domed  cellulosic  coated  cover 
for  squirrel  protection ...  special  plated  terminals  for  better  connection  to  copper  or  aluminum... 
high  strength  continuous  welds  to  eliminate  water  traps.  But  a  more  important  difference  is  inside 
...in  performance!  New  standards  for  economical  operation  are  set  by  an  exclusive  new  Delta-Star 
designed  coil.  Lower  loss  ratio— improved  voltage  regulation— increased  revenues!  A  complete  list  of 
all  test— and  field  proven  advantages  in  this  new  Delta-Star  series  is  of  interest  to  every  engineer. 
Obtain  full  details  today  by  contacting  the  Delta-Star  office  that  serves  your  Western  area— 

Delta-Star  Electric  Division,  1030  Washington  Street,  San  Carlos,  California,  or  from— 

Delta-Star  sales  offices  at  Albuquerque,  Denver,  Los  Angeles,  Phoenix,  Salt  Lake  City, 

San  Francisco,  Seattle,  Tucson. 


DELTASTAR 


ELECTRIC  DIVISION 

##.  K.  PORTER  COMPANY,  INC. 


PORTER  SERVES  INDUSTRY  with  steel,  rubber  and  friction  products,  asbestos  textiles,  high  voltage  electrical  equipment,  electrical  wire  and  cable,  wiring  systems, 
motors,  fans,  blowers,  specialty  alloys,  paints,  refractories,  tools,  forgings  and  pipe  fittings,  roll  formings  and  stampings,  wire  rope  and  strand. 


